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NOVEL GUANIDINYL DERIVATIVES 

FIELD OF THE INVENTION 

This invention relates to melanocortin-4 receptor (MC4-R) 
agonists and methods of their preparation. The invention also relates to 
methods of treating melanocortin-4 receptor-mediated diseases, such as 
obesity or diabetes, by activating the melanocortin-4 receptor with compounds 
5 provided herein. 

BACKGROUND OF THE INVENTION 

Melanocortins are peptide products resulting from post- 
translatjonal processing of pro-opiomelanocortin and are known to have a 
broad array of physiological activities. The natural melanocortins include the 
different types of melanocyte stimulating homnone (a-MSH, p-MSH, y-MSH) 
1 0 and ACTH. Of these, a-MSH and ACTH are considered to be the main 
endogenous melanocortins. 

The melanocortins mediate their effects through melanocortin 
receptors (MC-Rs), a subfamily of G-protein coupled receptors. There are at 
least five different receptor subtypes (MC1-R to MC5-R). MC1-R mediates 
1 5 pigmentation of the hair and skin. MC2-R mediates the effects of ACTH on 
sterokiogenesis in the adrenal gland. MC3-R and MC4-R are predominantly 
expressed in the brain. MC5-R is considered to have a role in the exocrine 
gland system. 

The melanocortin-4 receptor (MC4-R) is a seven- 
20 transmembrane receptor. MC4-R may participate in modulating the flow of 
visual and sensory infomiation, coordinate aspects of somatomotor control, 
and/or participate in the modulation of autonomic outflow to the heart. K. G. 
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Moun^oy etaL, Science, 257:1248-125 (1992). Significantly, inactlvatlon of 
this receptor by gene targeting lias resulted in mice that develop a maturity 
onset obesity syndrome associated with hyperphagia, hyperinsulinemia, and 
hyperglycemia. D. Husznar e^a/., Cell, 88(1): 131-41 (1997). MCA-R has 
5 also been implicated in other disease states Induding erecdie disorders, 
cardiovascular disorders, neuronal Injuries or disorders, inflammation, fever, 
cognitive disonJers. and sexual behavior disorders. M. E. Hadley and C. 
Haskell-Luevano, The orooDtomeianocortin svstem . Ann. N. Y. Acad. Sci., 
885A (1999). 

1 0 Furthermore, observations in connection with endogenous MCx- 

R antagonists indicate that MC4-R Is implicated In endogenous energy 
regulation. For example, an agouti protein is nonnally expressed in the sldn 
and is an antagonist of the cutaneous MC receptor Involved in pigmentation, 
MC1-R. M. M. Ollmann etal.. Science, 278:135-138 (1997). However, 

1 5 overexpression of agouti protein in mice leads to a yellow coat color due to 
antagonism of MC1-R and increased fcxxJ intake and body weight due to 
antagonism of MC4-R. L L. Klefer et ai. Biochemistry, 36: 2084-2090 (1997): 
D. S. Lu eial.. Nature, 371:799-802 (1994). Agouti related protein (AGRP). 
an agouti protein homologue, antagonizes MC4-R but not MC1-R. T. M. Fong 

20 et a/., Biochem. Biophys. Res. Commun. 237:629-631 (1997). Administration 
of AGRP in mice increases food intake and causes obesity but does not alter 
pigmentation. M. Rossi etal.. Endocrinology. ^39:4428-4431 (1998). 
Together, this research indicates that MC4-R participates in energy 
regulation, and therefore, identifies this receptor as a target for a rational drug 

25 design for the treatment of obesity. 

in connection with MC4-R and its uncovered rote in the etiology 
of obesity and food intake, the prior art Includes reports of compounds and 
compositions that act as agonists or antagonists of MC4-R. As examples, 
U.S. Patent No. 6,060,589 describes polypeptides that are capable of 
30 modulating signaling activity of melanocortin receptors. Also, U.S. Patent 
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Nos, 6,054,556 and 5,731 ,408 describe families of agonists and antagonists 
for MC4-R receptors that are lactam heptapeptides having a cyclic structure. 
WO 01/10842 discloses MC4-R binding compounds having a multitude of 
structures and methods of using such compounds to treat MC4-R associated 
5 disorders* Some of the compounds described include amidino- and guanidino- 
containing arenes and heteroarenes. 

Various other classes of compounds have been disclosed as 
having MC4-R agonist activity. For example, WO 01/70708 and WO 
00/74679 disclose MC4-R agonists that are piperidine compounds and 

1 0 derivatives, while WO 01/70337 and WO 99/64002 disclose MC-R agonists 
that are spiropiperidine derivatives. Other ioiown melanocortin receptor 
agonists include aromatic amine compounds containing amino acid residues, 
particulariy tryptophan residues, as disdosed in WO 01/55106. Similar 
agonists are disclosed in WO 01/055107 which comprise aromatic amine 

1 5 compounds containing tertiary amide or tertiary amine groups. Finally, WO 
01/055109 disdoses melanocortin receptor agonists comprising aromatic 
amines which are generally bisamides separated by a nitrogen-containing 
aikyi linker. 

Guanidine-containing compounds having a variety of biological 
20 activities are also known in the prior art For example, U.S. patent No. 
4,732,916 issued to Satoh et al. disdoses guankline compounds useful as 
antiulcer agents; U.S. Patent No. 4,874,864, U.S. Patent No. 4,949,891 , and 
U.S. Patent No. 4,948,901 issued to Schnur et al. and EP 0343 894 disdose 
guanidino compounds useful as protease inhibitors and as anti-plasmin and 
25 anti-thrombin agents; and U.S. Patent No. 5,352,704 issued to Okuyama et al. 
disdoses a guanklino compound useful as an antiviral agent Guankline- 
containing compounds are also disdosed in other references. For example, 
U.S. Patent No. 6,030,985 issued to Gentile et al. disdoses guanldine 
compounds useful for treating and preventing conditions in which inhibition of 
30 nitric oxkJe synthetase is beneficial such as stroke, schizophrenia, anxiety. 
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and pain. U.S. Patent No. 5.952.381 Issued to Chen etal. disdoses certain 
guanidine compounds for use in selectively inhibiting or antagonizing ovpa 
integrins. 

Various 5-. 6-. and 7- membered fully saturated 1- 
5 azacarbocycllc-2-ylidene derivatives of guanidine are disclosed as having 
anti-secretory and hypoglycemic activities by U.S. Patent No. 4,21 1 ,867 
Issued to Rasmussen. Such compounds are also taught as useful for the 
treatment of cardiovascular disease. Other guanidine derivatives are 
disclosed by U.S. Patent No. 5.885,985 issued to Macdonald etal. as useful 
1 0 in therapy to treat inflammation. 

Nevertheless, there remains a need for potent and specific 
agonists of MC4-R that are low molecular weight small molecules. Methods 
of treating a melanocortln-4 receptor mediated disease, such as obesity, with 
such small molecules and phannaceutical fomnulations containing such small 
1 5 molecules, are also particularly desirable. 



SUMMARY OF THE INVENTION 

The instant invention provides potent and specific agonists of 
MC4-R that are low molecular weight small molecules. Thus, there has been 
provided, in accordance with various aspects of the invention, compounds of 
fomiula lA, IIIA, IIIB. IVA, IVB. VA, VIA. VIIA, VIIB, VIIIA, VIIIB, and IXA as 
20 described herein. Also provided are prodrugs of the compounds, 

pharmaceutically acceptable salts of the compounds, stereoisomers of the 
compounds, tautomers of the compounds, hydrates of the compounds, 
hydrides of the compounds, and solvates of the compounds. 

One aspect of the Invention provides a composition Such as a 
25 pharmaceutical fomiulaUon or medicament that includes at least one of the 
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compounds represented by the above-listed formulas and a pharmaceutically 
acceptable canier. 

Another aspect of the invention provides a method of treating an 
MC4-R mediated disease, comprising administering to a subject in need 
5 thereof, at least one of the compounds represented by the above-listed 

fomiulas. The method may be used to treat diseases which Include obesity or 
type 11 diabetes. 

Other objects, features, and advantages of the present Invention 
will become apparent from the following detailed description. It should be 
0 understood, however, that the detailed description and the specific examples, 
while Indicating preferred embodiments of the Invention, are given by way of 
Illustration only, since various changes and modifications within the spirit and 
scope of tfie invention will become apparent to tfiose skilled in tfie art from 
this detailed description. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

^ ^ ""1® ^"stant Invention relates to novel classes of small molecule 

melanocortin-4 receptor (MC4-R) agonists. These compounds can be 
formulated Into compositions and are useful In activating MC4-R, or in ttie 
treatinent of MC4-R-mediated diseases, such as obesity, type 11 diabetes, 
erectile dysfunction, polycystic ovary disease, complications resulting from or 

20 associated wfth obesity and diabetes, and Syndrome X. 

The following definitions are used ttiroughoutthls specification. 

AlkyI groups include straight chain and branched alkyi groups 
having 1 to about 8 cartion atoms. Examples of straight chain alkyI groups 
include metiiyl. ethyl, propyl, butyl, pentyl, hexyl, heptyl. and octyl groups. 
25 Examples of branched aikyi groups, include, but not limited to, isopropyl, sec- 
butyl, t-butyl. and Isopentyl groups. Representative substituted alkyf groups 
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may be substituted one or more times with, for example, amino, thio, alkoxy, 
or halo groups such as F. CI, Br, and I groups. 

Cydoalkyl groups are cyclic alkyi groups such as, but not limited 
to, cyclopropyl, cydobutyl, cyclopentyl, cyclohexyl, cydoheptyl. and cydooctyl 
5 groups. Cydoalkyl groups also indudes rings that are substituted with 

straight or branched chain alkyI groups as defined above, and further include 
cydoalkyl groups that are substituted with other rings including fused rings 
such as, but not limited to, decalinyl. tetrahydronaphthyl, and indanyL 
Cydoalkyl groups also Include polycyclic cydoalkyl groups such as, but not 

10 limited to. norbomyl, adamantyl, bomyl, camphenyl, isocamphenyl, and 

carenyl groups. Representative substituted cydoalkyl groups may be mono- 
substituted or substituted more than once, such as, but not limited to. 2,2-. 
2,3-, 2,4- 2.5- or 2,6-dlsubstituted cydohexyl groups or 
mono-, dl- or tri-substltuted norbomyl or cydoheptyl groups, which may be 

1 5 substituted with, for example, alkyi, alkoxy, amino, thIo, or halo groups. 

Alkenyl groups are straight chain, branched or cydic lower alkyI 
groups having 2 to about 8 cartwn atoms, and further induding at least one 
double bond, as exemplified, for instance, by vinyl, propenyl, 2-butenyl, 3- 
butenyl. Isobutenyl, cydohexenyl, cydopentenyl, cydohexadienyl, butadlenyl, 
20 pentadlenyi, and hexadienyl groups among others. 

Alkynyl groups are straight chain or branched lower alkyI groups 
having 2 to about 8 carbon atoms, and further Induding at least one triple 
bond, as exemplified by groups, Induding, but not limited to. ethynyl, propynyl, 
and butynyl groups. 

25 Aryl groups are cydIc aromatic hydrocarbons that do not contain 

heteroatoms. Thus aryl groups indude, but are not limited to, phenyl, 
aailene, heptalene, biphenylene, indacene, fluorene, phenanthrene, 
triphenylene, pyrene, naphthacene, chrysene. biphenyl, anthracenyl, and 
naphthenyl groups. Although the phrase "aryl groups" indudes groups 
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containing fused rings, such as fused aromatic-aliphatic ring systems. It does 
not Include aryl groups that have other groups, such as alkyi or halo groups, 
bonded to one of the ring members. Rather, groups such as tolyl are referred 
to as substituted aryl groups. The phrase "aryl groups" Includes groups 
5 bonded to one or more carijon atom(s), and/or nitrogen atom(s), In the 
compounds of formulas I and II. Representative substituted aryl groups may 
be mono-substituted or substituted more than once, such as. but not limited 
to, 2-. 3-. 4-. 5-. or 6-substituted phenyl or ben2yl groups, which may be 
substituted with groups Including, but not limited to, amino, alkoxy, alkyI, or 
10 halo. 

Cydoalkylalkyl groups are alkyI groups as defined above In 
which a hydrogen or carbon bond of an alkyI group Is replaced with a bond to 
a cydoalkyl group as defined above. 

ArylalkyI groups are alkyI groups as defined above in which a 
15 hydrogen or carbon bond of an alkyI group is replaced with a bond to an aryl 
group as defined above. 

Heterocydyl groups are nonaromatic ring compounds containing 
3 or more ring members, of which, one or more is a heteroatom such as. but 
not limited to, N. O, and S. The phrase "heterocydyl group" includes fused 
ring spedes Induding those comprising fused aromatic and nonaromatic 
groups. The phrase also indudes polycydic ring systems containing a 
heteroatom such as. but not limited to quinudidyl. However, the phrase does 
not Indude heterocydyl groups that have other groups, such as alkyI or hato 
groups, bonded to one of the ring members. Rather, these are refened to as 
"substituted heterocydyl groups'. Heterocydyl groups Indude. but are not 
limited to. piperazino. morpholino. thfomorpholino, pyrrolWIno. piperidino and 
homopiperazino groups. Representative substituted heteixjcydyl groups may 
be mono-substituted or substituted more than once, such as. but not limited to 
morpholino or piperazino groups, which are 2-, 3-. 4-. 5-, or 6-8ubstltuted. or 



20 



25 
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disubstituted with groups including, but not limited to, amino, alkoxy, alkyl, or 
halo. 

Heteroaryl groups are aromatic ring compounds containing 3 or 
more ring members, of which, one or more is a heteroatom such as, but not 
5 limited to, N, O, and S. Heteroaryl groups include, but are not limited to, 
groups such as furan, thiophene, pyn^ole, isopyrrole, diazole, imidazole, 
isoimidazole. triazoie, dithiole, oxathiole, isoxazole, oxazole, thiazole, 
isothiazole, oxadiazole, oxatriazole, dioxazole, oxathiazole, pyran. dioxin, 
pyridine, pyrimidine, pyridazine, pyrazine, triazine. oxazine, isoxazlne, 

10 oxathiazine, azepin, oxepin, thiepin, diazepine, benzofuran, and 

isobenzofuran. Although the phrase "heteroaryl groups'* includes fused ring 
compounds, the phrase does not include heteroaryl groups that have other 
groups bonded to one of the ring members, such as alkyl groups. Rather, 
heteroaryl groups with such substitution aro referred to as "substituted 

1 5 heteroaryl groups". Representative substituted heteroaryl groups may be 
substituted one or more times with groups Including, but not limited to, amino, 
alkoxy, alkyl, or halo. 

HeterocyclylalkyI groups are alkyl groups as defined above in 
which a hydrogen or carix)n bond of an alkyl group is replaced with a bond to 
20 a heterocydyl group as defined above. 

HeteroarylalkyI groups are alkyl groups as defined above in 
which a hydrogen or carbon bond of an alkyl group is replaced with a bond to 
a heteroaryl group as defined above. 

Aminocarbonyl groups are groups of the formula RR"NC(0)-, 
25 wherein R or R' may be the same or different, and each is independently 
selected from H, or substituted or unsubstituted alkyl, cydoalkyl, aryl, 
heterocyclyl or heteroaryl groups, as defined above. 

In general, "substituted" refers to a groujs as defined above in 
which one or more bonds to a hydrogen atom contained therein are replaced 
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by a bond to non-hydrogen or non-carbon atoms such as, but not limited to. a 
halogen atom such as F. CI. Br. and i; an oxygen atom in groups such as 
hydroxyl groups, alkoxy groups, aryloxy groups, and ester groups; a sulfur 
atom in groups such as thiol groups, alkyi and aiyl sulfkle groups, sulfone 
groups, sulfonyl groups, pd sulfoxide groups; a nitrogen atom In groups such 
as amines. amWes. alkylamines. dialkyiamines. arylamines, alkylarylamines. 
diarylamlnes. N-oxides. imides. and enamiries; a silkx>n atom In groups such 
as in trialkylsilyl groups, dialkylarylsilyl groups, alkyldlarylsiiyi groups, and 
triaiylsiiyi groups; and other heteroatoms in various other groups. Substituted 
alkyI groups and also substituted cydoalkyl groups also Include groups in 
which one or more bonds to a cafbon(s) or hydrogen(s) atom is replaced by a 
bond to a heteroatom such as oxygen in carbonyl. carboxyl. and ester groups; 
nitrogen In groups such as Imines. oximes. hydrazones. and nitrites. 

Substituted cyctoalkyi, substituted aryl. substituted heterocyclyl 
15 and substituted heteroaryl also Include rings and fused ring systems In which 
a bond to a hydrogen atom is replaced with a bond to a cartwn atom. 
Therefore, substituted cydoalkyl, substituted aryl. substituted heterocydyl and 
substituted heteroaryl groups may be substituted with alkyI groups as defined 
above. 

Phannaceutlcally accepteble salts indude a salt with an 
inorganic base, organfc base. Inorganic add. organic add, or basic or acidic 
amino add. As salts of Inorgank: bases, the InventkMi indudes, for exampte, 
alkali metals such as sodium or potassium, alkali earth metals such as 
calcium and magnesium or aluminum, and ammonia. As salts of organic 

25 bases, the Invention Indudes, for example, trimethylamlne. triethylamine. 
pyridine, picollne. ethanolamlne, diethanolamine. triethanolamine. As salts of 
Inorganic adds, the instent invention indudes, for exampte. hydrochtoric add. 
hydroboric add. nitric add. sulfuric add, and phosphoric ackJ. As salts of 
organic acWs, the instent invention Indudes. for example, forniic acid, acetic 

30 add, trifluoroacetfc add. fiimaric add. oxalic acW, tartaric acid, maleic acid. 
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dtric acid, succinic add, malic acid, methanesulfonic acid, benzenesulfonic 
acid, and p-toluenesulfonic add. As salts of basic amino adds, the instant 
invention includes, for example, arginlne, lysine and omithine. Acidic amino 
adds indude, for example, aspartic acid and glutamic add. 

5 Prodaigs, as used in the context of the instant invention, 

includes those derivatives of the instant compounds which undergo in vivo 
metabolic biotransformation, by enzymatic or nonenzymatic processes, such 
as hydrolysis, to form a compound of the invention. Prodrugs can be 
employed to improve pharmaceutical or biological properties, as for example 
10 solubility, melting point, stability and related physioochemical properties, 
absorption, phamnacodynamics and other delivery-related properties. 

The instant invention provides potent and specific agonists of 
MC4-R that are low molecular weight small molecules. In accordance with 
one aspect of the invention, the invention provides a first group of compounds 
15 of formula lA as shown below. 




Compounds of the invention further indude prodrugs of the first 
group of compounds of formula lA, pharmaceutically acceptable salts thereof, 
stereoisomers thereof, tautomers thereof, hydrates thereof, hydrides thereof, 
and solvates thereof. 



20 



In the first group of compounds of fonmula lA, V is seleded from 
a carbon atom or is absent from the ring such that the carbon atom bonded to 
R^^ is bonded to tiie carbon atom bonded to R^^ forming a 5-membered ring. 
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In the first group of compounds of formula lA. Q. W, X, Y, and Z 
are independently selected from the group consisting of carbon atoms and 
nitrogen atoms. In some embodiments of the compounds offormula lA. at 
least one of Q. W, X. Y. and Z is a nitrogen atom. In other embodiments of 
5 the compounds of fonnula lA, Q, W. X. Y. and Z are all carbon atoms. In 
other embodiments of the compounds of fbmiula lA. Q is a nitrogen atom and 
W, X Y, and Z are all carbon atoms. In other embodiments of the compounds 
of formula lA. W is a nitrogen atom and Q. X. Y. and Z are all carbon atoms. 
In other embodiments of the compounds of fbmiula lA, X is a nitrogen atom 
10 and Q, W, Y. and Z are all carbon atoms. In stUI other embodiments of the 
compounds offormula lA. Y Is a nitrogen atom and Q, W, X. and Z are all 
carbon atoms. In still other embodiments of the compounds of formula IA.Z 
is a nitrogen atom and Q, W. X, and Y are all carbon atoms. 

In the first group of compounds offormula lA. R\ R\ R\ r*. and 
1 5 r5 may be the same or different and each may be independently selected 
from the group consisting of H. CI. I. F. Br, OH, NHz. CN. NO2. and substituted 
and unsubstltuted aryl. alkoxy. amino, alkyl. alkenyl. alkynyl. alkylamino. 
dialkylamino. cydoalkyl, heterocydylamlno, heteroarylamlno. aminocarbonyl. 
alkylaminocarbonyl. dialkylamlnocarbonyl, cyckjalkylamlnocarbony!, 
arylamlnocarbonyl, heterocydylaminocarbonyl, heteroaiylamlnocarbonyl 
groups, and groups of fonnula IIA or IIB: 

r r f 



20 



IIA 



IIB 



In the first group of compounds of fonnula lA. may be absent 
if W is a nitrogen atom. R^ may be absent if X is a nitrogen atom. R^ may be 
absent if Z is a nitrogen atom. R* may be absent if Y is a nitrogen atom, and 
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may be absent if Q is a nitrogen atom. In the first group of compounds of 
fomnula lA, at least one of R\ R^. R^. R^ or R^ is a group having the fomiula 
IIA or IIB. Jn some embodiments of the compounds of fonmula lA, Q is a 
cart)on atom and R^ is a group of fonmula IIA or IIB. 

5 In the first group of compounds of fomiula lA, R^' is selected 

from the group consisting of H, and substituted and unsubstituted alkyi, 
alkenyl, alkynyl, cycloalkyi, aryl, heteroaryl, heterocyclyl. arylalkyi, 
heteroaryialkyi, and cycloalkylalkyi groups, and R^* is selected from, the group 
consisting of substituted and unsubstituted alkyi, alkenyl. alkynyl, cycloalkyi, 

10 aryl, heteroaryl, heterocyclyl, arylalkyi, heteroaryialkyi, and cycloalkylalkyi 
groups. In the first group of compounds of formula lA, R^' and R^, together 
with the nitrogen to which they are bound, may form a substituted or 
unsubstituted heterocyclyl or heteroaryl group, in some embodiments of the 
compounds of fomiula lA, R^' Is H and R^ is selected from the group 

15 consisting of substituted and unsubstituted alkyI, arylalkyi, and heteroaryialkyi 
groups. In other embodiments of the compounds of fomnula lA, R^' is H and 
R^ is selected from the group consisting of substituted and unsubstituted 
dlalkylamlnoethyl, 4-ethylbenzyl, 3-chloroben^l. 2,4-dlchlorobenzyl, 3- 
methylben2yl, benzyl, 4-fluorobenzyl, 3-methoxybenzyl, 2-chlorobenzyl, and 

20 thiophene groups. In still other embodiments of the compounds of fbnnula I A, 
R^' and R^ may be the same or different and are each independently selected 
from the group consisting of substituted and unsubstituted alkyI, arylalkyi, and 
heteroaryialkyi groups. In various other embodiments of the compounds of 
formula lA. R^' and R^ may be the same or different and are each 

25 independently selected from the group consisting of substituted and 
unsubstituted dialkylaminoethyl, 4-ethylben2yl, 3-chlorobenzyl, 2,4- 
dichlorobenzyl, 3-mettiylbenzyl, benzyl, 4-fluorobenzyl, 3-methoxybenzyl, 2- 
chlorobenzyl, and thiophene groups. In yet other embodimerjts of the 
compounds of fomnula lA, R^' and R^, together with ttie nibrogen to which they 

30 are bound, fomi a substituted or unsubstituted heterocyclyl group. In still 
other embodiments of the compounds of formula lA. R^' and R^, togettier with 
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the nitrogen to which they are bound, form a substituted or unsubstituted 
saturated heterocydyl group comprising at least one heteroatom selected 
from the group consisting of O, S, and N, in addition to the nitrogen atom to 
which R^' and are bound. In another embodiment of the compounds of 
5 fonnula lA. R^' and R^, together witti the nitrogen to which they are bound, 
fonn a substituted or unsubstituted heterocydyl ring containing at least one 
nitrogen heteroatom in addition to the nitrogen atom to which R^' and R^ are 
both bound. In still another embodiment of the compounds of fonmuia lA, R^' 
and R^, together with the nitrogen to which they are bound, fomi a substituted 

10 or unsubstituted heterocydyl ring conteining at least one oxygen heteroatom. 
In still other embodiments of the compounds of fomiula lA, R^' and R^, 
together with the nitrogen to which they are bound, fomi a substituted or 
unsubstituted piperazino, morpholino, pyrroiidino, piperidino, homopiperazino, 
or azepino group. In still further embodiments of the compounds of fonnula 

1 5 lA, R^' and R^, together with the nitrogen to which they are bound, fomi a 
substituted piperazino group optionally substituted by one or two alkyi groups, 
for example, one or two methyl groups. 

In the first group of compounds of fonnula lA. R^ is selected 
from the group consisting of H, and substituted and unsubstituted aryl, alkyl. 

20 alkenyl, alkynyl, cydoalkyi, heteroaryl. heterocydyl, heterocydylaikyi, 

arylalkyi, heteroarylalkyi, and cydoalkylalkyi groups. In some embodiments of 
the first group of compounds of fonnula lA, R^' is seleded from the group 
consisting of substituted and unsubstituted aryl, alkyl, alkenyl, alkynyl, 
cydoalkyi, heteroaryl, heterocydyl, heterocydylaikyi, arylalkyi, heteroarylalkyi, 

25 and cydoalkylalkyi groups. In one embodiment of the compounds of fonnula 
lA, R^ is selected from the group consisting of substituted and unsubstituted 
cydoalkyi, polycydic cydoalkyi, alkenyl. alkyl, and aryl groups. In still other 
embodiments of the compounds of formula lA, R^ is selected from the gnxip 
consisting of substituted and unsubstituted cydohexyl. 2-aikyl(^dohexyl. 2,2- 

30 dialkylcydohexyl, 2,3-dialkylcydohexyl, 2,4-dialkylcydohexyl. 2.5- 
dlalkylcydohexyl, 2,6-dialkylcydohexyl, 3,4-dialkylcydohexyl, 3- 



wo 03/066587 



PCT/US03/01079 



-14- 

alkylcyclohexyl, 4-alkylcyclohexyl, 3,3,5-trialkyIcydohexyl, cydohexylmethyl, 
2-aminocydohexyl, 3-aminocydohexyl, 4-amlnocydohexyl, 2,3- 
diaminocydohexyl, 2,4-diamino<^dohexyl. 3.4-diaminocydohexyl. 2.5- 
diaminocydohexyl, 2.6-diaininocydohexyi. 2.2-diaminocydohexyl. 2- 
5 alkoxycydohexyl, 3-alkoxycydohexyl, 4-alkoxycydohexyl, 2.3- 

dlalkoxycydohexyf, 2,4-dialkoxycydohexyl, 3,4-dlalkoxycydohexyl, 2,5- 
dialkoxycydohexyl, 2.6^ialkoxycydohexyl. 2,2-<Jlalkoxycydohexyl, 2- 
alkylthfocydohexyl, 3-alkylthiocyclohexyl, 4-alkylthiocydohexyl, 2.3- 
dlalkylthlocydohexyl, 2.4<ljalkylthfocyclohexyl, 3,4-dfalkylthiocydohexyi. 2,5- 

1 0 dialkylthlocydohexyl, 2,6-dlalkylthlocydohexyl, 2.2-dlalkylthlocydohexyl, 
cydopentyl, cydoheptyl, cydohexenyl. Isopropyl, n-butyl. cydooctyl, 2- 
arylcydohexyl, 2-phenylcydohexyl, 2-arylalkylcydohexyl, 2-benzylcydohexyl, 
4-phenylcydohexyI, adamantyl. Isocamphenyl. carenyl, 7,7-dialkylnorbomyl, 
bomyl, norbomyl, and decalinyl groups. In still other embodiments of the 

1 5 compounds of fomiula lA, R^' is selected from the group consisting of 
substituted and unsubstituted cydohexyf, 2-methylcydohexyl, 2.2- 
dimethylcydohexyl. 2,3-dimethyIcydohexyl, 2.4KJimethylcyclohexyl, 2.5- 
dimethylcyclohexyl. 2.6-dimethylcydohexyl. 3,4-dimethylcydohexyl. 3- 
methylcydohexyl. 4-methylcydohexyl. cydohexenyl. 3,3,5- 

20 trimethylcydohexyl, 4-(-butylcydohexyl, 2-methylcycloheptyl, 
cydohexylmethyl, isopinocampheyl. 7,7-dimethytnort)omyi, 4- 
isopropylcydohexyl, and 3-methylcydoheptyl groups. 

In the first group of compounds of fomiula lA, R*' is selected 
from the group consisting of H, and substituted and unsubstituted alkyi, 
25 alkenyl. alkynyl. cydoalkyi groups, heterocydylalkyi groups, cydoalkylalkyl. 
aryl. heteroaryl groups, heterocydyl groups, arylalkyi groups, and 
heteroarylalkyi groups. In various embodiments of the compounds of fomnula 
lA. R*' is H. 

In the first group of compounds of fomnula lA, R^ is selected 
30 from the group consisting of H, substituted and unsubstituted alkyI groups. 



wo 03/066587 



PCTAJS03/01079 



-15- 

substltuted and unsubstituted cycloalkyi groups, substituted and unsubstituted 
aryl groups, substituted and unsubstituted heterocydyl groups, substituted 
and unsubstituted heteroaryl groups, substituted and unsubstituted all^enyl 
groups, substituted and unsubstituted alkynyl groups, substituted and 
5 unsubstituted arylaikyi groups, substituted and unsubstituted heteroarylalkyi 
groups, substituted and unsubstituted heterocydylalltyl groups, substituted 
and unsubstituted cydoallcylalkyl groups, and substituted and unsubstituted 
aminoall<yl groups. In various embodiments of the compounds of formula lA, 
R^isH. 

0 In the first group of compounds of formula lA. is selected 

from the group consisting of H. substituted and unsubstituted alkyi groups, 
substituted and unsubstituted cydoalkyi groups, and substituted and 
unsubstituted aryl groups. In various embodiments of the compounds of 
fomiula lA, R' is H. 

> In the first group of compounds of formula lA, R^ Is selected 

from the group consisting of H. substituted and unsubstituted alkyI groups, 
substituted and unsubstituted cydoalkyi groups, substituted and unsubstituted 
aryl groups, substituted and unsubstituted heterocydyl groups, substituted 
and unsubstituted heteroaryl groups, substituted and unsubstituted alkenyl 

t groups, substituted and unsubstituted aiylalkyi groups induding arylalkyi 
groups substituted witfi groups of fomiula IIA or IIB, substituted and 
unsubstituted heteroarylalkyi groups induding heteroarylalkyi groups 
substituted with groups of formula IIA or IIB, substituted and unsubstituted 
heterocyclylalkyi groups, substituted and unsubstituted cydoalkylalkyi groups, 
and substituted and unsubstituted amirK)alkyl groups. In one embodiment of 
the compounds of formula lA, R« is selected from the group consisting of 
substituted and unsubstituted arylalkyi groups, ^nd substituted and 
unsubstituted heteroarylalkyi groups. In some embodiments of compounds of 
formula lA, R® is a substituted or unsubstituted phenylalkyl group, a 
substituted or unsubstituted pyridylalkyi group, or a substituted or 
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unsubstituted indolyialkyi group, in other embodiments of the compounds of 
fonnula lA, Is a substituted or unsubstituted phenylalkyi group or a 
substituted or unsubstituted Indolyialkyi group. In these embodiments of the 
compounds of formula lA, may be a 2,4-disubstltuted phenylmethyi group 
5 or an indolylmethyt group. In certain embodiments where R® Is a substituted 
arylalkyi or heteroarylaikyl, such as a phenyiaikyi or pyridylalkyi, one 
substituent on the aryl or heteroaryl ring is a group having the fomnula IIA or 
IIB, wherein R^', R^. R^. and R"^' have the characteristics described above. In 
some emt)odlments of the compounds of fomnula lA, R^ is selected from the 

1 0 group consisting of 2,4-dihalophenylmethyl, and 2,4-dialkylphenylmethyl 
groups. In still other embodiments of the compounds of fonnula lA, R® Is 
selected from the group consisting of phenylmethyi, 2,4-dlchlorophenylmethyl, 
4-methoxyphenylmethyl, 4-bromophenylmethyl, 4-methylphenylmethyl, 4- 
chlorophenylmethyl, 4-ethylphenylmetfiyl, cyclohexenylmethyl, 2- 

15 methoxyphenylmethyl, 2-chlorophenylmethyl, 2-fluorophenylmethyl, 3- 

methoxyphenylmethyl, 3-fluorophenylmethyl, thienylmethyl, indolylmethyl, 4- 
hydroxyphenylmethyl, 3,4-dimethoxyphenylmethyl, 2-chlorO'4- 
iodophenylmethyl, 2-fluoro-4-metiiylphenyimethyl, 2-fluoro-4- 
bromophenylmethyl, 2-fluoro-4-methoxyphenylmethyl, 2-trifluoromethyl-4- 

20 fluorophenylmethyl, 2,4-drfluorophenylmetiiyl. 2,4-dinr^thylphenylmethyl, and 
2,4*dimethoxyphenyimethyt groups. 

In the first group of compounds of formula I A, R^ is selected 
from the group consisting H, substituted and unsubstituted alkyt groups, 
substituted and unsubstituted cycloalkyi groups, substituted and unsubstituted 

25 aryl groups, substituted and unsubstituted heterocyctyl groups, substituted 
and unsubstituted heteroaryl groups, substitajted and unsubstituted alkenyl 
groups, substituted and unsubstituted arylalkyi groups, substituted and 
unsubstituted heteroarylalkyi groups, substituted and unsubstituted 
heterocyclylalkyi groups, substibjted and unsubstituted cydoalkylalkyl groups, 

30 and substituted and unsubstituted aminoalkyi groups. In various 
embodiments of the compounds of formula lA, R® is H. 
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' In the first group of oompounds of formula lA, R^^ is selected 
from the group consisting of H, substituted and unsubstituted alkyi groups, 
substituted and unsubstituted cydoali^ groups, substituted and unsubstituted 
aryl groups, substituted and unsubstituted heterocyclyl groups, substituted 
5 and unsubstituted heteroaryt groups, substituted and unsubstituted alkenyl 
groups, substituted and unsubstituted aryialkyi groups, substituted and 
unsubstituted heteroarylalkyi groups, substituted and unsubstituted 
heterocyclylalkyi groups, substituted and unsubstituted cydoalkylalkyl groups, 
and substituted and unsubstituted aminoalkyl groups. In various 
1 0 emt)odiments of the compounds of formula lA, is 

In the first group of compounds of fonnula lA, R", R^^ R^^ R^^ 
R^^ and R^^are selected from ttie group consisting of H, CI, F, Br, I. -CN, - 
OH, -NO2, substituted and unsubstituted aryl, substituted and unsubstituted - 
C(-0)-alkyt groups, substituted and unsubstituted alkylcarbonyialkyi groups, 

1 5 substituted and unsubstituted alkoxy groups, substituted and unsubstituted 
aryloxy groups, substituted and unsubstituted alkyi groups, substituted and 
unsubstituted (^doalkyl groups, substituted and unsubstituted aryialkyi 
groups, substituted and unsubstituted heteroarylalkyi groups, substituted and 
unsubstituted heterocydylalkyi groups, substituted and unsubstituted -NH2 

20 groups, substituted and unsubstituted N{H)(alkyl) groups, substituted and 
unsubstituted -NH(aryl) groups, substituted and unsubstituted - 
NH(heterocydyl) groups, substituted and unsubstituted -N(alkyl)(aryl) groups, 
substituted and unsubstituted -N(alkyl)(heteroGyclyl) groups, substituted and 
unsubstituted -N(aryl)(heterocydyt) groups, substitiited and unsubstituted - 

25 N(alkyl}2 groups, substituted and unsubstituted -N(aryi)2 groups, substituted 
and unsubstituted -N(heterocydyl)2 groups, -C(=0)-OH groups, substituted 
and unsubstituted -C(=0)-0(aikyl) groups, substituted and unsubstituted 
amkie groups, substituted and unsubstituted sutfone groups, and substituted 
and unsubstituted sulfonamide groups. In the first group of compounds of 

30 . fomiula lA, R^^ and R^^ together can represent a double bond between tiie 
carbon atoms bonded to R^^ and R^®. 
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In the first group of compounds of formula lA, R^^ and R^' are 
selected from the group consisting of H, and substituted and unsubstituted 
alkyi groups. In the first group of compounds of fonnula lA, R^* and R^' 
together with the two carbon atoms to which they are bound forni a 
5 substituted or unsubstituted, saturated or unsaturated, carbocydic or 
heterocyclic ring comprising 5, 6, or 7 members. In one embodiment of the 
compounds of fonnula lA, R^* and R^®, together with the two cartjon atoms to 
which they are bound, fbnn a substituted or unsubstituted carijocyclic ring 
comprising 6 members. 

10 In the first group of compounds of fomnula lA where V is absent. 

R" and R^® are also absent. 

In the first group of compounds of formula lA, R^® is selected 
from the group consisting of H, substituted and unsubstituted alkyI groups, 
substituted and unsubstituted cycloalkyi groups, and substituted and 
1 5 unsubstituted aryl groups. In various embodiments of the compounds of 
fomnula lA. R^^ is H. 

In accordance with another aspect of the invention, the invention 
provides a second group of compounds of formula IIIA, as shown below. 



S R^ re 



R^« R« 



IIIA 



Compounds of the inventbn further include prodrugs of the 
20 second group of compounds of fomnula IIIA, pharmaceuticaliy accieptable 
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salts thereof, stereoisomers thereof, tautomers thereof, hydrates thereof, 
. hydrides thereof, and solvates thereof. 

In the second group of compounds of fomiula IIIA. Q, W, X, Y. 
and Z are independently selected from the group consisting of carbon atoms 
5 and nitrogen atoms. In some eml)odimentsofthe compounds of fomnula IIIA, 
at least one of Q, W. X, Y, and Z is a nitrogen atom. In other embodiments of 
the compounds of fonnula IIIA, Q, W, X, Y, and Z are all carbon atoms. In 
other embodiments of the compounds of fonnula IIIA, Q is a nitrogen atom 
and W. X, Y, and Z are all carbon atoms. In other embodiments of the 

1 0 compounds of fomnula IIIA, W is a nitrogen atom and Q, X, Y, and Z are all 
carbon atoms. In other embodiments of the compounds of fonnula IIIA. X is a 
nitrogen atom and Q, W. Y, and Z are all carbon atoms. In still other 
embodiments of the compounds of formula IIIA. Y is a nitrogen atom and Q, 
W. X, and Z are all carbon atoms. In still other embodiments of the 

1 5 compounds of fomnula IIIA. Z is a nitrogen atom aiid Q, W, X, and Y are all 
carixtn atoms. 

In the second group of compounds of fomnula IIIA , R\ R\ 
R^, and may be the same or different, and each may be independently 
selected from the group consisting of H. CI, I, F, Br, OH, NH2, CN, NO2, and 
20 substituted and unsubstituted aryl, alkoxy. amino, alkyl. alkenyl. alkynyl, 
alkylamino, dialkylamlno, cydoaikyi, heterocyclylamino, heteroatyiamino, 
aminocarbonyl. all^aminocarbonyl. dialkylaminocarbonyl, 
cydoaikylaminocarbonyl. arytaminocarbonyl. heterocyctylaminocarbonyi, 
heteroarylaminocarbonyl groups, and groups of formula IIA or IIB. 
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In the second group of compounds of fomiula IIIA , may be 
absent if W is a nitrogen atom, may be absent if X Is a nitrogen atom, R^ 
may be absent if Z is a nitrogen atom, R* may be absent if Y is a nitrogen 
atom, and R^ may be absent if Q is a nitrogen atom. In the second group of 
5 compounds of formula IIIA. one of R\ R^ R^, R*, or R^ is a group having the 
fonnula HA or IIB. In some embodiments of the compounds of formula IIIA, Q 
is a carbon atom and R^ is a group of fomnula IIA or IIB. 

In the second group of compounds of fonnula IIIA, R^* Is 
selected from the group consisting of H, and substituted and unsubstituted 

10 alkyi, alkenyl, alkynyi, cycloalkyi, aryl, heteroaryl, heterocyclyl, aryialkyi, 
heteroarylalkyi, and cycloalkylalkyi groups, and R^ is be selected from the 
group consisting of substituted and unsubstituted alkyI, alkenyl, alkynyi, 
cycloalkyi, aryl, heteroaryl, heterocydyi, aryialkyi, heteroarylalkyi, and 
cycloalkylalkyi groups. In the second group of compounds having the fonmuia 

1 5 IIIA, R'^' and R^, together with the nitrogen to which they are bound, may 
alternatively form a substituted or unsubstituted heterocyclyl or heteroaryl 
group. In some embodiments of the second group of compounds of fomnula 
IIIA, R^' is H and R^ is selected from the group consisting of substituted and 
unsubstituted alkyI, aryialkyi, and heteroarylalkyi groups. In other 

20 embodiments of the second group of compounds of fonnula IIIA, R^' is H and 
R^ is selected finom the group consisting of substituted and unsubstituted 
dialkylamlnoetiiyl, 4-etfiylbenzyl, 3-chlorobenzyl. 2,4-dichloroben2yl, 3- 
methylbenzyl, benzyl, 4-fluorobenzyl, 3-methoxybenzyl, 2-chlorobenzyl, and 
thiophene groups. In still other embodiments of the second group of 

25 compounds of fonmuia IIIA, R^' and R^ may be the same or different and are 
each independentiy selected from the group consisting of substituted and 
unsubstituted alkyI, aryialkyi, and heteroarylalkyi groups. In various other 
embodiments of the second group of compounds of fomnula IIIA, R^' and R^ 
may be the same or different and are each independentiy selected from the 

30 group consisting of substituted and unsubstituted dialkylaminoethyi, 4- 
ettiylbenzyl, 3-chlorobenzyl, 2,4-dichlorobenzyl, 3-mettiylbenzyl, benzyl, 4- 
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15 



20 



25 



30 



fluorobenzyl. S-methoxybenzyl. 2-chlorobenzyl, and thiophene groups. In still 
ottier embodiments of the second group of compounds of formula IIIA. R^' and 
R^". together with the nitrogen to which they are bound, form a substituted or 
unsubstituted heterocyclyl group. In still other embodiments of the second 
group of compounds of fomiula IIIA. R^ and R^ together with the nitrogen to 
which they are bound form a substituted or unsubstituted saturated 
heterocyclyl group comprising at least one heteroatom selected from the 
group consisting of O. S. and N. in addition to the nitrogen atom to which R^' 
and R2" are bound. In still other embodiments of the second group of 
compounds of fomiula IIIA. R^' and R^ together with the nitrogen to which 
they are bound, fomi a substituted or unsubstituted heterocyclyl ring 
containing at least one nitrogen heteroatom in addition to the nitrogen atom to 
which R^' and R^- are both bound. In still ottier embodiments of ttie second 
group of compounds of formula IIIA. R^'and R^*, together with tiie nitrogen to 
which they are bound, form a substituted or unsubstituted heterocyclyl ring 
containing at least one oxygen heteroatom. Representative examples of the 
above-described heterocyclyl embodiments include those for which R^' and 
R2". together witti the nitrogen to which they are bound, fonti a substituted or 
unsubstituted plperazino. morpholino. pyrrolidlno. piperidino. homopiperazino, 
or azepino group. This includes compounds wherein R^' and R^*. together 
with the nitrogen to which they are bound, fomi a substituted piperazino group 
optionally substituted by one or two alkyi groups, for example, one or two 
methyl groups. 

In the second group of compounds of fomiula IIIA. R^" is 
selected from tfie group consisting of H. substituted and unsubstituted aryl. 
alkyf. alkenyl. alkynyl. cydoalkyl. heteroaryf, heteix)cyclyl. heterocyclylalkyi, 
arylalkyl. heteroarylalkyl. and cydoalkylalkyl groups. In various embodimente 
of ttie second group of compounds of fomiula IIIA. R^' is selected from tiie 
group consisting of substituted and unsubstituted cydoalkyl. polycydic . 
cydoalkyl. alkenyl. alkyl. and aryl groups. In otiier embodiments of the 
second group of compounds of fomiula IIIA. R^" is selected from ttie group 
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consisfa'ng of substituted and unsut)stituted cydohexyl. 2-alkyicyclohexyl, 2.2- 
dialkylcyclohexyl, 2.3-diallcylcydohexyl. 2,4-dialkylcydohexyl, 2.5- 
dialkyicydohexyt. 2.6-dialkytcydohexyl, 3,4-dialkyicydohexyl. 3- 
alkylcydohexyl. 4-alkylcydohexyl, 3,3.&4rialkylcydohexyl. cydohexylmethyl, 

5 2-aminocydohexyt, 3-aminocydohexyl, 4-aminocydohexyl, 2,3- 

diaminocydohexyi. 2,4-diaminocydohexyl, 3,4-dlamlno(^dohexyl, 2,5- 
diaminocydohexyl. 2,6-diaminocydohexyt, 2,2-diamino(^ohexyl, 2- 
alkoxycydohexyl, 3-alkoxycydohexyl, 4-alkoxycydohexyl. 2,3- 
dlalkoxycydohexyl. 2,4-dlalkoxycydohexyl. 3,4-dialkoxycydohexyl. 2.5- 

1 0 dialkoxycydohexyl, 2,6-dialkoxycydohexyl, 2,2-dialkoxycyclohexyl, 2- 
alkylthiocydohexyl, 3-aIkylthiocyclohexyl, 4-alkylthiocydohexyl, 2,3- 
dialkylthiocydohexyl, 2.4-dialkylthiocyctohexyl, 3.4-dialkylthiocydohexyl, 2,5- 
dialkytthlocydohexyl, 2,6-dialkylthiocydohexyl. 2,2-dialkylthiocydohexyl, 
cydopentyl, cydoheptyl, cydohexenyl. isopropyl, n-butyl, cydooctyl. 2- 

15 arylcydohexyl, 2-phenylcydohexyl, 2-arylalkylcydohexyl, 2-benzylcydohexyl, 
4-phenylcydohexyl, adamantyl, isocamphenyl. carenyl, 7,7-dialkylnorbornyl. 
bomyl, norbomyl, and decalinyl groups. In still other embodiments of the 
second group of compounds of fonnula lilA, is selected from the group 
consisting of substituted and unsubstituted cydohexyl, 2-methyk^ohexyl, 

20 2.2-dimethyteydohexyl, 2,3-dimethyteyclohexyI. 2,4-dimethylcyck)hexyl, 2,5- 
dimethylcydohexyl, 2.6-dimethyicydohexyi, 3,4-dimethylcydohexyi. 3- 
methylcydohexyi, 4-methylcydohexyl. cydohexenyl, 3,3.5- 
trimethylcydohexyl. 4-f-butyi(^ohexyl. 2-methylcycloheptyl. 
cydohexylmethyl, isopinocampheyi, 7,7-dimethylnorbomyl, 4- 

25 isopropylcydohexyl. and 3-methylcydoheptyl groups. 

in the second group of compounds of fomnula illA. R'*' is 
seleded from the group consisting of H, and substituted and unsubstituted 
aikyl. alkenyi. alkynyl. cydoalkyi groups, heterocydylalkyi groups, 
cydoalkylalkyl, aryl. heteroaryl groups, heterocydyl groups, arylalkyi groups, 
30 and heteroaiylalkyi groups. In various embodiments of the second group of 
compounds of fomiula MIA. R*^' is H. 
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In the second group of compounds of fonnuta IIIA, R® is selected 
from the group consisting of H. substituted and unsubstituted aiicyl groups. 
sut}stituted and unsubstituted (^doaikyl groups, substituted and unsubstituted 
aryi groups, substituted and unsubstituted heteroc^dyi groups, substituted 
5 and unsubstituted heteroaryl groups, substituted and unsubstituted aiicenyi 
groups, substituted and unsubstituted allcynyl groups, substituted and 
unsubstituted arylallcyl groups, substituted and unsubstituted heteroarylall<yi 
groups, substituted and unsubstituted heterocyciylallcyi groups, substituted 
and unsubstituted (^oalicylailtyt groups, and substituted and unsubstituted 
1 0 aminoallcyi groups. In various embodimente of the second group of 
compounds of fomiula IIIA, R° is H. 

In tiie second group of compounds of fbnnula IIIA, is selected 
from ttie group consisting of H, substituted and unsubstituted alkyi groups, 
substituted and unsubstituted cydoalkyl groups, and substituted and 
1 5 unsubstituted aryl groups. In various embodimente of the second group of 
compounds of fomnula IIIA, R^ is H. 

In the second group of compounds of tennula IIIA, R° is selected 
from the group consisting of H, substituted and unsubstituted alkyi grxHips, 
substituted and unsubstituted cydoalkyl groups, substituted and unsubstituted 

20 aryi groups, substituted and unsubstituted het^nocydyi groups, substituted 
and unsubstituted heteroaiyi groups, substituted and unsubstituted alkenyl 
groups. substitiJted and unsubstituted arylalkyi groups induding arylalkyi 
groups substituted witti groups of formula IIA or MB, substituted and 
unsubstituted heteroarylalkyi groups induding heteroaiylalkyi groups 

25 substituted with groups of formula IIA or KB. substituted and unsubstituted 
heterocydylalkyi groups, substituted and unsubstituted cydoalkylaikyi groups, 
and substituted and unsubstituted aminoalkyt groups. In some embodimente 
of the second group of compounds of fonnuta IIIA. R' is selected from tiie 
group consisting of substitiJted and unsubstituted arylalkyi groups, and 

30 substituted and unsubstituted heteroarylalkyi groups. In some embodimente 
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of compounds of formula IMA. is a substituted or unsubstituted phenylalkyi 
group, a substituted or unsubstituted pyridylalkyi group, or a substituted or 
unsubstituted indolylatkyl group, in other embodiments of the second group 
of compounds of fomnula IIIA, is a substituted or unsubstituted phenylallcyl 
5 group or a substituted or unsubstituted indoiylallcyl group. I^ore specifically, 
R* may be a 2,4-disubstituted phenylmethyl group or an indolylmethy! group. 
In some embodiments of the second group of compounds of fomiuia IIIA, R® 
is selected from the group consisting of 2,4-dihalophenylmethyl, and 2,4- 
dialkylphenylmethyl groups. In certain embodiments where R® is a substituted 

1 0 aryiallcyl or heteroarylalkyi, such as a phenylalkyi or pyridylalkyi, one 

substituent on the aryl or heteroaryl ring is a group having the formula IIA or 
IIB, wherein R^', R^, R^', and R'*' have the characteristics described above. In 
certain other embodiments of the second group of compounds of formula IIIA, 
R° is selected from the group consisting of phenylmethyl, 2,4- 

1 5 dichlorophenylmethyl, 4-methoxyphenylmethyl,VbromophenyImethyl, 4- 
methylphenylmeth^, 4-chlorophenylmethyl, 4-ethylphenylmethyl, 
cydohexenylmethyl, 2-methoxyphenylmethyl, 2-chlorophenylmethyI, 2- 
fluorophenylmethyl, 3-methoxyphenylmethyl, 3-fluorophenylmethyl, ' 
thienylmethyl, indolylmethyl, 4-hydroxyphenylmethyl, 3.4- 

20 dimethoxyphenylmethyl, 2-chloro-4-k)dophenylmethyl, 2-fluoio-4- 
methyiphenyfmethyl, 2-fluoro-4-bromophenylmethyi. 2-fluort>-4- 
methoxyphenyimethyi, 2-trifiuoromethyl-4-fluorophenylmethyl, 2,4- 
difluorophenylmethyl, 2,4-dimethylphenylmethyl, or 2,4- 
dimethoxyphenylmethyl groups. < 

25 In the second group of compounds of fbnnula IIIA, R^ R^°, R" , 

R^^ R^^ R^^ R^^ and R^^are selected from the group consisting of H. CI. F, 
Br, I, -CN, -OH, -NO2, substituted and unsubstituted aikoxy groups, and 
substituted and unsubstituted aikyt groups. 

In the second group of compounds of fonnula IIIA, R^^ and R^'* 
30 are selected from the group consisting of H, substituted and unsubstituted 
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alkyi groups, substituted and unsubstituted cycloalkyi groups, substituted and 
unsubstituted aryl groups, substituted and unsubstituted arylallcyl groups, 
substituted and unsubstituted heterocydyiallq^ groups, substituted and 
uiisubstituted -C(=0)-0(allcyl) groups, substituted and unsubstituted 
-C(=0>O(aryl) groups, -C(=OH)H groups, -C{«0)-NH2 groups, substituted 
and unsubstituted -C(sO)^(H)(allcyl) groups, substituted and unsubstituted 
-C(sO)-N(all<yl)2 groups, substituted and unsubstituted -C{=0)-N(H)(aryl) 
groups, substituted and unsubstituted -C(=0)-N(aryl)(all<yl) groups, 
substituted and unsubstituted .C(=0)-N(aryl)2 groups, substituted and 
unsubstituted -C(=0>-N(H)(heterocyclyl) groups, substituted and unsubstituted 
-C(=0)-N(alkylXiieterooyclyl) groups, substituted and unsubstituted 
-C(=0)-N(aryl)(lieterocyclyl) groups, substituted and unsubstituted 
-C(=0)-N(i)eterocyclyi)2 groups, and substituted and unsubstituted 
all<ylsulfonyIall<yl groups. In compounds of the second group iiaving tfie 
fomiula II lA. R" and R^'* may altematively join together witti the carbon to 
which they are bound to form a substituted or unsubstituted carboc^ic or 
heterocyclic ring. 

In some embodiments of the second group of compounds of 
fomiula IIIA, the compound of fomnuia IIIA has the fomnula IllB, as shown 
below. 



wherein the dotted lines in the 6-membered carixx^dic ring 
indicate that the 6-membered ring is a substituted or unsubstituted cyclohexyl 
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or benzene ring In this embodinient A may be Independently selected from 
the group consisting of a CH2 group, a C(=0) group, a NH group, a 
substituted or unsubstituted N(alkyl) group, a C(H)(C(=0)-0(alkyl)) group, a 
C(H)(C(=0)-NH2) group, a C(HXC(=0)-N(HKalkyl)) group, a C(H)(C(=0)- 
5 N(HKaryl)) group, a C(HKC(=0)-N(alkyl)2) group, a C(H)(C(=0)-N{aryl)2) 
group, substituted and unsubstituted alkoxyalkyi groups, and substituted and 
unsubstituted arylall^y! groups. In these embodiments, the variables in the 
formula IIIB have the same definition as defined above with respect to 
compounds of formula IIIA. 

10 In various embodiments of compounds of fonmula IIIB wherein 

the 6-membered carisocydic ring is a substituted benzene ring, one 
substituent on the benzene ring is a group having the fomiula HA or IIB. 
wherein R^'. R^, R*, and R*' have the characteristics described above. 

In accordance with yet another aspect of the invention, the 
1 5 invention provides a third group of compounds of fonnula IVA, as shown 
below. 




11 V2 n Rl6\,ir^2/R26 



Compounds of the invention further Include prodrugs of the third 
gtQup of compounds of forrmila IVA, phannaceutlcaily acceptable salts 
thereof, stereoisomers thereof, tautomers thereof, hydrates thereof, hydrides 
20 thereof, and solvates thereof. 



In the third group of compounds of fonnula IVA. V is selected 
from a cariaon atom or is absent from the ring such that the cartran atom 
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bonded to R^^ is bonded to the carbon atom bonded to R^^ fomiing a 5- 
metnbered ring. 

In the third group of compounds of fonnula IVA. W. X, Y, and Z 
are Independently selected from the group consisting of carbon atoms and 
5 nitrogen atoms. In some embodiments of the third group of compounds of 
fonnula IVA. at least one of W. X. Y, and Z is a nitrogen atom whereas in 
other embodiments W, X, Y, and Z are all carbon atoms. 

In the third group of compounds of formula IVA, R\ R^ R^ R'*, 
R', R*, R^ and R" are independently selected from the group consisting of H, 
10 CI. F, Br. I, OH. -CN. -NO2 substituted and unsubstituted alkoxy groups, and 
substituted and unsubstituted alkyi groups. 

In the third group of compounds of formula IVA, R' and R^ are 
Independently selected from the group consisting of H, substituted and 
unsubstituted alkyI groups, substituted and unsubstituted cydoalkyl groups. 
1 5 substituted and unsubstituted aiyl groups, substituted and unsubstituted 
arylalkyi groups, substituted and unsubstituted heterocyclylalkyi groups, 
substituted and unsubstituted -C(=0)-0(alkyl) groups, substituted and 
unsubstituted -C(=0)-0(aryl) groups. -C(=0)-OH groups. -C(=0)-NH2 groups, 
substituted and unsubstituted -C(=0)-N(H)(alkyl) groups, substituted and 

20 unsubstituted -C(=0)-N(alkyl)2 groups, substituted and unsubstituted 

-C{=0)-N(HKaryl) groups, substituted and unsubstituted -C(=0)-N(aryl)(alkyl) 
groups, substituted and unsubstituted -C(=0)-N(aryl)2 groups, substituted and 
unsubstituted -C(=0)-N(H)(heterocydyl) groups, substituted and unsubstituted 
-C(=0)-N(alkyl)(heterocyclyl) groups, substituted and unsubstituted 

25 -C(=0)-N(aryl)(heterocyclyl) groups, substituted and unsubstituted 
-C(=0)-N(heterocyclyl)2 groups, and substituted and unsubstituted 
alkylsulfonylalkyl groups. In ottier compounds of ttie ihM group of 
compounds of fonnula IVA, R** and R» may altematively join togetfier with the 
carbon atom to which fliey are botti bound to forni a substituted or 

30 unsubstituted caitocydk; or heterocyclfc ring. 
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in the third group of compounds of formula IVA. R^^ is selected 
from the group consisting of H. sut)stituted and unsubstituted alkyi groups, 
substituted and unsubstituted cydoalkyl groups, and substituted and 
unsubstituted aryl groups. In various embodiments of the tiiird group of 
5 compounds of formula IVA, R^^ is H. 

In the third group of compounds of formula IVA, R^^ is selected 
from tile group consisting H. substituted and unsubstituted alkyI groups, 
substituted and unsubstituted cydoalkyl groups, substituted and unsubstituted 
aryl groups, substituted and unsubstituted heterocydyl groups, subsitituted 

1 0 and unsubstituted heteroaryl groups, substituted and unsubstituted aikenyl 
groups, substituted and unsubstituted arylalkyi groups including arylalkyt 
groups substituted witii groups of fonnuta IIA or IIB, substituted and 
unsubstituted heteroarylalkyi groups Including heteroaryialkyi groups 
substituted witti groups of formula IIA or IIB, substa'tuted and unsubstituted 

1 5 heterocyclylalkyi groups, substituted and unsubstituted cyctoalkylalkyi groups, 
and substituted and unsubstituted aminoalkyi groups. In one embodiment of 
the third group of compounds of formula IVA, R^^ is selected from the group 
consisting of substituted and unsubstitajted arytalkyi groups, and substituted 
and unsubstituted heteroarylalkyi groups. In some embodiments of 

20 compounds of fonnula IVA, R^^ is a substituted or unsubstituted phenylalkyi 
group, a substihjted or unsubstituted pyridylalkyi group, or a substituted or 
unsubstituted indolylalkyi group. In ottier embodiments of tiie tiiird group of 
compounds of fomiula IVA, R^^ is a substituted or unsubstituted phenylalkyi 
group or a substituted or unsubstituted Indolylalkyi group. Such embodiments 

25 include those in which R^^ is a 2,4-disubstituted phenylmettiyl group or an 
indolylmethyl group. These embodiments of the third group of compounds of. 
formula IVA include those in which R" Is selected from the group consisting 
of 2,4-dihalophenylmetiiyl, and 2.4-dialkylphenylmethyl groups. In certain 
embodiments where R^^ is a substituted arylalkyi or heteroarylalkyi. such as a 

30 phenylalkyi or pyridylalkyi. one substitu^nt on ttie aryl or heteroaryl ring is a • 
group having ttie formula IIA or IIB, wherein R^'. R^ R^, and R*' have ttie 
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characteristlcs described above. In stili other embodiments of the third group 
of compounds of formula IVA, R« is selected from the group consisting of 
phenylmethyl, 2.4^ichlorophenylmethyl, 4-methoxyphenylmethyl. 4- 
bromophenylmethyl, 4-methylphenylmethyl, 4-chlorophenylmethyl, 4- 
5 ethylphenylmethyl. cydohexenylmethyl, 2-methoxyphenylmethyl, 2- 
chlorophenylmethyl, 2-fIuorophenylmethyl, a-methoxyphenylmethyl. 3- 
fluorophenylmethyl, thienylmethyl, indolyfmethyl. 4-hydroxyphenylmethyl, 3,4- 
dimethoxyphenylmethyl. 2-chloro-4-iodophenylmethyl, 2-fluoro-4- 
methylphenylmethyl, 2-fluoro-4-bromophenylmethyl, 2-fluoro-4- 
1 0 methoxyphenylmethyl, 2-trifluoromethyl-4-fluorophenylmethyl, 2.4- 
dlfluorophenylmethyl. 2.4-dimethylphenylmethyl, or 2,4- 
dimethoxyphenylmethyl groups. 

In the third group of compounds of formula IVA, R" and R^^are 
independently selected from the group consisting of H. substituted and 

1 5 unsubstituted alltyl groups, substituted and unsubstituted cydoalkyi groups, 
substituted and unsubstituted aryl groups, substituted and unsubstituted 
heterocydyl groups, substituted and unsubstituted heteroaryl groups, 
substituted and unsubstituted alkenyl groups, substituted and unsubstituted 
arylalltyl groups, substituted and unsubstituted heteroarylalkyl groups, 

20 substituted and unsubstituted heterocydylalkyl groups, substituted and 
unsubstituted cydoalkylalkyl groups, and substituted and unsubstituted 
aminoalkyi groups. In various embodiments of the ttiird group of compounds 
of fonnula IVA, R" and/or R^'* is(are) H. 

In the third group of compounds of fonnula IVA, R^'. R^^ R^^, 
25 R^». and R^» are independentiy selected from H. substituted and unsubstituted 
alkyi groups, substituted and unsubstituted cydbalkyi groups, and substituted 
and unsubstituted aryl groups, in tfie tiiird group of compounds of formula 
IVA where V is absent. R^^ and R" are also absent 

In flie ttiird group of compounds of fonnula IVA. R^, R^^, r2<^ 
30 and, R^^ are independentiy selected finom die group consisting of H. 
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substituted and unsubstituted alkyi groups, and groups having the fomiula IIA 
orllB: 




IIA IIB 

In the third group of compounds of formula IVA, may be 
absent if W is a nitrogen atom, may be absent if X is a nitrogen atom, R^^ 
5 may be absent if Z is a nitrogen atom, and R^^ may be absent if Y is a 

nitrogen atom. In the third group of compounds of formula IVA, at least one of 
R^, R^, R^^ or R^® Is a group having the formula IIA or IIB. In some such 
embodiments, one of R^, R^, R^"^ or R^® is a group having the fomiula IIA or 
IIB. 

10 In the third group of compounds having the fomnula IVA, R^' is 

selected from the group consisting of H, and substituted and unsubstituted 
alkyi, alkenyl, alkynyl, cydoalkyl, aryt, heteroaryl, heterocyciyi, arylalkyi, 
heteroarylalkyi, and cydoalkylalkyl groups, and R^ may be selected from the 
group consisting of substituted and unsubstituted alkyi, alkenyl, alkynyl, 

15 cyctoalkyi, aryl, heteroaryl, heterocyciyi, arylalkyi, heteroarylalkyi, and 

cydoalkylalkyl groups. In the third group of compounds of formula IVA, R^* 
and R^, together with the nitrogen to which they are bound, may alternatively 
form a substituted or unsubstituted heterocydyl or heteroaryl group. In some 
embodiments of the third group of compounds of formula IVA, R^* is H and R^ 

20 - is selected from the group consisting of substituted and unsubstituted alkyi, 
arylalkyi, and heteroarylalkyi groups. In other embodiments of the third group 
of compounds of fomiula IVA, R**' is H and R^ is selected from the group 
consisting of substituted and unsubstituted dialkylaminoethyl, 4-ethylbenzyl, 
3-chlorobenzyl, 2.4-dichlorot)enzyl, 3-methylbenzyl, benzyl, 4-fiuorobenzyi, 3- 
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io 



15 



20 



25 



30 



methoxybenzyl. 2-chlorobenzyl. and thfophene groups. In still other 
embodiments of the third group of compounds of fomiula IVA. R^' and R^" may 
be the same or different and are each independently selected from the group 
consisting of substituted and unsubstituted alkyl. arylalkyi, and heteroarylalkyi 
groups. In various other embodimentsof the third group of compounds of 
fomiula IVA. R^' and R^* may be the same or different and are each 
independently selected from the group consisting of substituted and 
unsubstituted dialkylaminoethyl. 4-ethylben2yl. S-chlorobenzyl, 2.4- 
dichlorobenzyl. 3-methylbenzyl, benzyl. 4-fluoroben2yl. 3-metho)^nzyI. 2- 
chlorobenzyl. and thiophene groups. In still other embodiments of the third 
group of compounds of fbmiula IVA. R^' and R^*. together with the nitrogen to 
which they are bound fomi a substituted or unsubstituted heterocyclyl group. 
In still other embodiments of the third group of compounds of formula IVA. R^' 
and R^-. together with the nitrogen to which they are bound form a substituted 
or unsubstituted saturated heterocyclyl group comprising at least one 
heteroatom selected from the group consisting of O. S. and N. in addition to 
the nitrogen atom to which R^' and R^" are bound. In other embodiments of the 
third group of compounds of fonnula IVA. R^' and R^ togetherwith the 
nitrogen to which they are bound, fomi a substituted or unsubstituted 
heterocyclyl ring containing at least one nitrogen heteroatom in addition to the 
nitrogen atom to which R^' and R^' are both bound. In still other embodiments 
of the third group of compounds of fomiula IVA. R^' and R^*, togetherwith the 
nitrogen to which they are bound, fonn a substituted or unsubstituted 
heterocyclyl ring containing at least one oxygen heteroatom. Representative 
examples of some of the above<lescribed heterocyclyl embodiments include 
those for which R^ and R^ togettier with the nitrogen to which fliey aro 
bound, fomi a substituted or unsubstituted piperazino. morpholino. pyrrolidine, 
piperidino. homopiperazlno. or azepino group. Other embodiments of tiie 
third group of compounds of formula IVA Include ttiose in which R^' and R^". 
togetfier with the nitrogen to which tfiey aro bound, fonn a substituted 
piperazino group optionally substituted by one or two alkyl groups, for 
example, one or two metfiyl groups. 
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In the third group of compounds having the fomiula IVA, R^' is 
selected from the group consisting of H, substituted and unsubstituted aryi, 
alkyi, all<enyl, alicynyl, cydoallcyi, heteroaryl, heterocyclyl, heterocyclyiallcyl, 
arylallcyl, heteroaryialkyi, and cydoalicyialkyl groups. In some embodiments of 
5 the third group of compounds of fonnula IVA, R^' is selected from the group 
consisting of substituted and unsubstituted cydoaikyl. polycydic cydoalkyi, 
alkenyl, alkyi, and aryi groups. In other embodiments of the third group of 
compounds of fomiula IVA, is selected from the group consisting of 
substituted and unsubstituted cydohexyl, 2-alkylcydohexyl, 2,2- 

10 dialkylcydohexyl, 2.3-dialkylcyclohexyl, 2,4-dialkylcydohexyl, 2,5- 
dialkylcydohexyl, 2,6<lialkylcyclohexyl, 3,4-dialkylcydohexyl, 3- 
alkylcydohexyl, 4-alkylcydohexyl, 3,3,5-trialkylcyclohexyl, cydohexylmethyl, 
2-aminocydohexyl, 3-aminocyclohexyl, 4-aminocydohexyl, 2,3- 
diamlnocydohexyl, 2,4-diaminocyclohexyl, 3,4-<JiamlnocydohexyI, 2,5- 

15 diaminocydohexyl, 2,6-diaminocydohexyl, 2,2-diaminocydohexyl, 2- 
alkoxycyclohexyl, 3-alkoxycyclohexyl, 4-alkoxycyclohexyl, 2,3- 
dlalkoxycyclohexyl, 2,4-dialkoxycyclohexyl, 3,4-dialkoxycyclohexyl, 2,5- 
dialkoxycyclohexyl, 2,6-dialkoxycydohexyl, 2,2-dialkoxycydohexyl, 2- 
alkylthiocydohexyl, 3-alkylthtocyclohexyl, 4-alkylthiocydohexyl, 2,3- 

20 dialkylthiocydohexyl, 2,4-dialkylthiocydohexyl, 3,4-dialkylthiocyclohexyl, 2,6- 
dialkylttitocydohexyl, 2,6-dialkyithiocydohexyl, 2,2-dialkylthiocydohexyl, 
cydopentyi, cycloheptyi, cydohexenyl, isopropyl, n-butyl, cydooctyl, 2- 
arylcydohexyl, 2-phenylcydohexyl, 2-aryfalkylcydohexyt, 2-benzylcydohexyt, 
4-phenytcydohexyl, adamantyl, isocamphenyl, carenyl, 7 J-dialkylnorbomyl. 

25 bomyl, norbomyl, and decaiinyl groups. In still other embodiments of the third 
group of compounds of fonmula IVA, R^' is seleded from the group consisting 
of substituted and unsubstituted cydoKe}^l, 2-methylcydohexyl, 2,2- 
dimethylcyclohexyl, 2,3-dimethylcydohexyl, 2,4-dimethylcydohexyl, 2,5- 
dimethylcyclohexyl, 2,6-dimethylcydohexyl, 3,4-dimethylcydohexyl, 3- 

30 methylcyclohexyl, 4-methylcyclohexyl, cydohexenyl, 3,3,5- 
trimethylcyclohexyl, 4-f-butylcydohexyl, 2-methylcydoheptyl, 
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cydohexylmethyl, Isopinocampheyl, 7.7-clfmethylnorbomyl. 4- 
isopropyfcydohexyi. and 3-methyl(^cloheptyl groups. 

In the third group of compounds having the formulas IVA, R'*' is 
selected from the group consisting of H, and substituted and unsubstituted 
5 alkyi, alkenyl, alkynyl, cycloalkyi groups, heterocydylalkyl groups, 

cydoalkylalkyi, aryl, heteroaryl groups, heterocydyl groups, arylalkyl groups, 
and heteroarylalkyl groups. In various embodiments of the thW group of 
compounds of formula IVA, R*' is H. in some embodiments of the third group 
of compounds, one, some or all of R*'. R". r». r". and R« is (are) ail H. 

10 In the third group of compounds of fomnula IVA, R^ , R^^, r25, 

and R^^ are independently selected from the group consisting of H, 
substituted and unsubstituted alkyi groups, substituted and unsubstituted 
cycloalkyi groups, and substituted and unsubstituted aryl groups. In the thiitl 
group of compounds having the fomnula IVA , R^^ and R^ together can 

1 5 alternatively represent a double bond between the carbons bonded to R^ and . 
R^. In compounds of the third group having the fomnula IVA. R^ and R^ 
together can altematively represent a double bond between the carbons 
bonded to R^ and R^. 

In the third group of compounds of fomnula IVA, R^ and R^ are 
20 independently selected from the group consisting of H, and substituted and 
unsubstituted alkyi groups. In the third group of conripounds of fonnula IVA, 
R^ and R^ together can altematively represent a double bond between the 
carbon atoms bonded to R^ and R^. 

In one embodiment of the third group of compounds of formula 
25 IVA, the compound of fomnula IVA has the formula iVB below 
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wherein the dotted lines in the 6-membered carbocydic ring 
indicate that the 6-niembered ring is a substituted or unsubstituted cyclohexyl 
or benzene ring. In these embodiments, A may be independently selected 
from the group consisting of a CH2 group, a C(=0) group, a NH group, a 
substituted or unsubstituted N(alkyl) group, a C(H)(C(=0)-0(alkyt)) group, a 
C(H)(C(=0)-NH2) group, a C(H)(C(=0)-N(H)(alkyl)) group, a C(H)(C(=0)- 
N(H)(aryl)) group, a C(H)(C(=0)-N(alkyl)2) group, a C(H)(C(=0).N(afyl)2) 
group, substituted and unsubstituted alkoxyalkyi groups, and substituted and 
unsubstituted arylalkyi groups. In tiiese embodiments the variables in the 
formula IVB have the same definition as defined above with respect to 
compounds of formula IVA. 

In various embodiments of compounds of formula IVB wherein 
the &-membered carbocydic ring is a substituted benzene ring, one 
substituent on the benzene ring is a group having the fonnula IIA or 118, 
wheroln R^', R^, R^ and R"** have the characteristics described above. 

In accordance with yet another aspect of the invention, the 
invention provides a fourth group of compounds of fomnula VA. as shown 
below* 
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VA 

Ck)mpounds of the invention further include prodrugs of the 
fourth group of compounds of fonnula VA. pharmaceutically acceptable salts 
thereof, stereoisomers thereof, tautomens thereof, hydrates thereof, hydrides 
thereof, and solvates thereof. 

5 In the fourth group of compounds of fbmiula VA. T is selected 

from the group consisting of O, S. and NR^^ groups; 

In the fourth group of compounds of formula VA. Q, W, X, Y, and 
Z are independently selected from the group coiislsting of cartxin atoms and 
nitrogen atoms. In some emlxxlimente of the fourth group of compounds of 
10 fomiula VA. at least one of Q.W,X.Y. and Z Is a nitrogen atom. Inother 
embodiments of the fourth group of compounds of fomiula VA. Q, W, X, Y. 
and Z are all cartwn atoms. In other emliodiments of the fourth group of 
compounds of formula VA, Q is a nitrogen atom and W, X. Y. and Z are all 
cartjon atoms. In other emtxxHments of the fourth group of compounds of 
15 fonnula VA. W Is a nitrogen atom and Q. X Y. and Z are all carbon atoms. In 
other embodiments of the fourth group of compounds of fomiula VA, X is a 
nitrogen atom and Q. W. Y, and Z are all carbon atoms. In still other 
. embodiments of the fourth group of compounds of formula VA, Y is a nitrogen 
atom and Q, W. X. and Z are ail carbon atoms. In still other embodiments of 
the fourth group of compounds of fonnula VA. Z Is a nitrogen atom and Q. W, 
X, and Y are all carbon atoms. 



20 
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In the fourth group of compounds of formula VA, R\ R^, R"*, 
and R^ may be the same or different, and are each independently selected 
from the group consisting of H, CI, I, F, Br, OH, NH2, CN, NO2, and substituted 
and unsubstituted aryl, alkoxy, amino, alkyl, alkenyl, alkynyi, alkylamtno, 
5 diaikylamino, cycloalkyi, heterocydylamino, heteroarylamino, aminocarbonyl, 
alkylaminocarbonyi, dialkylamlnocariranyl, cydoalkylamihocarbonyl, 
arylaminocarbonyl, heterocydylamlnocarbonyi, heteroarylaminocarbonyl 
groups, and groups of formula IIA or MB: 

f 

IIA MB 

In the fourth group of compounds of fomiula VA, R^ may be 
absent ff W is a nitrogen atom, R^ may be absent if X is a nitrogen atom, R^ 
may be absent if Z Is a nitrogen atom, R^ may be absent if Y is a nitrogen 
atom, and R^ may be absent if Q is a nitrogen atom. In the fourth group of 
compounds of fomiula VA , at least one of R\ R^ R^. R^, or R^ is a group 
having the formula IIA or IIB. In one embodiment of the fourth group of 
compounds of fonnula VA, Q is a carbon atom and R^ is a group of formula 
IIA or IIB. In some embodiments of the fourth group of compounds of fonnula 
VA , one of R\ R^, R^ R^ or R^ is a group having the fomiula IIA or IIB, 

In the fourth group of compounds of formula VA, R^' is selected 
from the group consisting of H, and substituted and unsubstituted alkyl, 
20 alkenyl, alkynyi, cydoalkyi, aryl, heteroaryl, heterocydyl, arylalkyi, 

heteroarylalkyl, and cydoalkylalkyi groups, and R^ is selected from the group 
consisting of substituted and unsubstituted alkyl, alkenyl, alkynyi, cycloalkyi, 
aryl, heteroaryl, heterocydyl, arylalkyi, heteroarylalkyl, and cydoalkylalkyi 




10 



15 
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groups. In the fourth group of compounds of formula VA , R^' and R^, 
together with the nitrogen to which they are bound, may alternatively fomi a 
substituted or unsubstituted heterocydyl or heteroaryl group. In some 
embodiments of the fourth group of compounds of formula VA, R^' is H and R^" 
5 is selected from the group consisting of substituted and unsubstituted alkyl. 
arylalkyi, and heteroarylalkyi groups. In other embodiments of the fourth 
group of compounds of fbmiula VA, R*' is H and R^" is selected from the group 
consisting of substituted and unsubstituted dialkylaminoethyl. 4-ethylben2yl. 
3-chlorobenzyl. 2.4<llchloroben2yl, 3-methylbenzyl, benzyl. 4-fluorobenzyl. 3- 
10 methoxybenzyl.2-chlorobenzyl, and thiophene groups. In still other 

embodiments of the fourth group of compounds of formula VA, R^' and R^ 
may be the same or different and are each independently selected from the 
group consisting of substituted and unsubstituted alkyl, arylalkyi, and 
heteroarylalkyi groups. In various other embodiments of the fourth group of 
1 5 compounds of formula VA, R^' and R^" may be the same or different and arB 
each Independently selected from the group consisting of substituted and 
unsubstituted dialkylaminoethyl, 4-ethylben2yl, S-chtorobenzyl, 2,4- 
dichlorobenzyl. 3-methylbenzyl, benzyl, 4-fluorobenzyl, 3-methoxybenzyl, 2- 
chlorobenzyl, and thiophene groups. In one embodiment of the fourth group 
20 of compounds of fonnula VA, R^' and R^ together with the nitrogen to which 
they are bound, forni a substituted or unsubstituted heterocydyl group. In still 
other embodiments of the fourth group of compounds of fonnula IVA, R^* and 
R2 , together witii the nitrogen to which fliey are bound, form a substituted or 
unsubstituted saturated heterocydyl group comprising at least one 
25 heteroatom selected from the group consisting of O, S. and N. in addition to 
ttie nitrogen atom to whteh R'' and R^" are bound. In other embodiments of ttie 
fourtfi group of compounds of formula VA, R^' and R^*, together with the 
nitrogen to which tfiey are bound, form a substituted or unsubstituted 
heterocydyl ring containing at least one nitrogen heteroatom in addition to the 
30 nitrogen atom to whfch R^' and R^* are botti bound. In stall other embodiments 
of ttie fburtfi group of compounds of fonnula VA. R^' and R^*. together with the 
nrtrogen to which they are bound, forni a substituted or unsubstituted 



WO03/06dS87 



PCTAJS03/01079 



-38- 

heterocydyl ring containing at least one oxygen heteroatom. Representative 
examples of some of the above-described heterocyclyl embodiments include 
those for which R^'and R^, together with the nitrogen to which they are 
bound, fbmi a sut)stttuted or unsubstituted piperazino, morphoKno, pyrrolidino, 
5 piperidino, homopiperazino, or azepino group. Other emtxxliments of the 
fourth group of compounds of formula VA include those in which R^' and R^, 
together with the nitrogen to which they are bound, fonm a substituted 
piperazino group optionally substituted by one or two alkyi groups, for 
example, one or two methyl groups. 

10 In the fourth group of compounds of fomiula VA, R^' is selected 

from the group consisting of H, substituted and unsubstituted aryl, alkyI, 
aikenyl, alkynyt, cydoalkyl, heteroaryl, heterocyclyl, heterocydylalkyl, 
arylalkyi, heteroarylalkyi, and cycloalkylalkyi groups. In some embodiments of 
the fourUi group of compounds of fonnula VA, R^' is selected from the group 

1 5 consisting of substituted and unsubstituted cydoalkyl, polycyclic cydoalkyl, 
aikenyl, alkyI, and aryl groups. This embodiment contemplates tiiat R^ may 
be selected from tiie group consisting of substituted and unsubstituted 
cyclohexyl, 2-alkylcydohexyl, 2,2-dlalkylcydohexyl. 2,3-dialkylcydohexyl, 2,4- 
dialkylcyclohexyl, 2,5-dialkylcydohexyl, 2,6-dialkylcydohexyl. 3,4- 

20 dialkylcydohexyl, 3-alkylcydohexyl. 4-alkylcydohexyl, 3,3,5-trialkylcyclohexyl, 
cydohexylmethyl, 2-amlnocyclohexyl, 3-aminocyclohexyl, 4-aminocydohexyl, 
2,3-diaminocydohexyl, 2,4-diaminocydohexyl, 3,4-dlaminocydohexyl, 2,5- 
diaminocydohexyl, 2,6-diaminocydohexyl, 2,2-diamlnocyclohexyl, 2- 
alkoxycyclohexyl, 3-alkoxycydohexyl, 4-alkoxycydohexyl, 2,3- 

25 dialkoxycydohexyl, 2,4-dialkoxycydohexyl. 3,4-dialkoxycydohexyl, 2,5- 
dialkoxycyclohexyl, 2,6-dlalkoxycyclohexyl, 2,2-dialkoxycydohexyl, 2- 
alkylthiocyclohexyl, 3-alkylthlocyclohexyl, 4-alkylthiocydohexyl, 2.3- 
dialkyrthlocydohexyl, 2,4-dialkyltiiiocydohexyl, 3,4-dlalkylthiocydohexyl, 2.&- 
dialkylthiocyclohexyl, 2,6-dialkylttiiocyclohexyl, 2,2-dialkylthiocydohexyl, 

30 cydopentyl, cycioheptyl, cyclohexenyl, isopropyl, n-butyl, cydooctyl, 2- 

arylcydohexyl, 2-phenylcydohexyl, 2-arylalkylcydohexyl, 2-benzylcydohexyl, 
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4-phenylcydohexyl. adamantyl. Isocamphenyl. carenyl, ZJ-dlalkylnorbomyl. 
bomyl. nortx)myl. and decalinyl groups. In other embodiments of the fourth' 
group of compounds of fomiula VA. R^' is selected from the group consisting 
of substituted and unsubstituted cyclohexyl. 2-methylcyclohexyl. 2.2- 
5 dimethylcydohexyl. 2.3^imethylcydohexyl. 2.4-dimethylcycloh©qJl. 2.5. 
dimethylcyclohexyl. 2.6-dimethylcyclohexyl, 3.4-dimethylcircIohexyl. 3^ 
methylcyclohexyl, 4-methylcyclohexyI. cydohexenyl, 3.3,5- 
trimethylcydohexyl. 4-f-butylcydohexyl, 2-methylcydoheptyl. 
cyclohexylmethyl. isopinocampheyl. 7.7-dimethylnorbomyi. 4- 
1 0 isopropylcydohexyl. and 3-methylcydoheptyl groups. 

In the fourth group of compounds of fonnula VA. R*' is selected 
from the group consisting of H. and substituted and unsubstituted alkyi, 
alkenyl. alkynyl. cydoalkyi groups, heterocydyialkyi groups, cydoalkylalkyl. 
aryl. heteroaryl groups, heterocydyl groups, arylalkyi groups, and 
15 heteroarylalkyi groups. In various embodiments of the fourth group of 
compounds of fomiula VA, R*' is H. 

In the fourth group of compounds of fomiuIa VA, R« is selected 
from the group consisting of H. substituted and unsubstituted alkyi groups, 
substituted and unsubstituted cydoalkyi groups, substituted and unsubstitiited 
20 aiyl groups, substituted and unsubstituted heterocydyl groups, substituted 
and unsubstituted heteroaryl groups, substituted and unsubstituted alkenyl 
groups, substituted and unsubstituted alkynyl groups, substituted and 
unsubstituted arylalkyi groups, substituted and unsubstituted heteroarylalkyi 
groups, substituted and unsubstituted heterocydyialkyi groups, substituted 
and unsubstituted cydoalkylalkyl groups, and substituted and unsubstituted 
aminoalkyi groups. In varfous embodiments, of the fourth group of 
compounds of fomiula VA R^ is H. 

In the fourth group of compounds of fonmula VA, R^ is selected 
from the group consisting of H. substituted and unsubstituted alkyI groups, 
substituted and unsubstituted cydoalkyi groups, and substituted and 



25 



30 
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unsubstituted aryl groups. In various embodiments of the fourth group of 
compounds of fomiula VA, is H. 

In the fourth group of compounds of fomnula VA, is selected 
from the group consisting of H. substituted and unsubstituted alkyl groups, 

5 substituted and unsubstituted cycloalkyi groups, substituted and unsubstituted 
aryl groups, substituted and unsubstituted heterocydyl groups, substituted 
and unsubstituted h^eroaryl groups, substituted and unsubstituted alkenyl 
groups, substituted and unsubstituted arylalkyi groups including arylalkyi 
groups substituted with groups of formula HA or MB, substituted and 

1 0 unsubstituted heteroarylalkyl groups Including heteroarylalkyi groups 

substituted with groups of fonnula HA or IIB. substituted and unsubstituted 
heterocydylalkyi groups, substituted and unsubstituted ordoalkylalkyl groups, 
and substituted and unsubstituted aminoalkyi groups. In one embpdiment of 
the fourth group of compounds of fonnula VA. R® is selected from the group 

1 5 consisting of substituted and unsubstituted arylalkyi groups, and substituted 
and unsubstituted heteroarylalkyl groups. In some embodiments of 
compounds of fonnula VA. R® is a substituted or unsubstituted phenylalkyi 
group, a substituted or unsubstituted pyridylalkyl group, or a substituted or 
unsubstituted indolylalk^ group. In other erribodiments of the fourth group of 

20 compounds of fonnula VA, R'' is a substituted or unsubstituted phenylalkyi 
group or a substituted or unsubstituted indolylalkyi group. In these 
embodiments of the fourth group of compounds of formula VA, R° may be a 
2.4-disubstituted phenylmethyl group or an indolylmethyl group. These 
embodiments contemplate that R® may be selected from the group consisting 

25 of 2.4-dihatophenylmethyl, and 2.4-dialkylphenylmethyl groups. In certain 
embodiments where R® is a substituted arylalkyi or heteroarylalkyl, such as a 
phenylalkyi or pyridylalkyl, one substituent on the aryl or heteroaryl ring is a 
group having the formula HA or IIB, wherein R^". R^, R^. and R*' have the 
characteristics described above. In other embodiments of the fourth group of 

30 compounds of fonnula VA, R* is selected from the group consisting of 
phenylmethyl. 2,4-dichlorophenylmethyl, 4-methoxyphenylmethyl, 4- 
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bromophenylmethyl, 4-methylphenylmethyl, 4-chlorophenylmethyl. 4- 
ethylphenylmethyl, cydohexenylmethyl. 2-methoxyphenylmethyl. 2- 
chlorophenylmethyl. 2-fluorophenylmethyl, 3-methoxyphenylmethyl, 3- 
fluorophenylmethyl, thienylmethyl, Indolylmethyl. 4-hydroxyphenylmethyl, 3.4- 
5 dimethoxyphenylmethyl, 2-chloro-4-lodophenylmethyl, 2-fluoro-4- 
methylphenylmethyl, 2-fluoro-4-bromophenylmethyl, 2-fluoro-4- 
methoxyphenylmethyl, 2-trifluorDmethyl-4-fluoix>phenylmethyl, 2,4- 
difluorophenylmethyl, 2,4-climethylphenylmethyl, or 2,4- 
dimethoxyphenylmethyl groups. 

0 In the fourth group of compounds of formula VA. R® is selected 

from the group consisting H. substituted and unsubstituted alkyi groups, 
substituted and unsubstituted cydoalkyl gbups, substituted and unsubstituted 
aiyl groups, substituted and unsubstituted heterocyclyl groups, substituted 
and unsubstituted heteroaryf groups, substituted and unsubstituted alkenyi 
1 5 groups, substituted and unsubstituted arylalicyl groups, substituted and 
unsubstituted heteroarylallcyl groups, substituted and unsubstituted 
heterocyclylalkyi groups, substituted and unsubstituted cydoalkylalkyi groups, 
and substituted and unsubstituted aminoallcyl groups. In various 
embodiments of ttie fburtti group of compounds of fonnula VA, R® Is H. 

2° fourth group of compounds of fonnula VA. R^? Is selected 

from the group consisOrig of H, substituted and unsubstituted allcyl groups, 
substituted and unsubstituted cydoalkyl groups, substituted and unsubstituted 
aryl groups, substituted and unsubstituted heterocydyl groups, substituted 
and unsubstituted heteroaryl groups, substituted and unsubstituted alkenyi 

25 groups, substituted and unsubstituted arylalkyi groups, substituted and 
unsubstituted heteroarylalkyf groups, substituted and unsubstituted 
heterocydylalkyi groups, substituted and unsubstituted cydoalkylalkyi groups, 
and substituted and unsubstituted aminoalkyi groups. In various 
embodiments of ttie fpurtti group of compounds of fonnula VA, R^° is H. 
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In the fourth group of compounds of fomriula VA, R", 
R^^, R^^ and R^^ are selected from the group consisting of H, CI, F, Br, I, -CN, 
-OH, -NO2, substituted and uhsubsfrtuted aryl groups, substituted and 
unsubstituted -C(=0)-alkyl groups, substituted and unsubstituted 
5 alkyicarbonylalkyi groups, substituted and unsubstituted alkoxy groups, 
substituted and unsubstituted aryloxy groups, substituted and unsubstituted 
alky! groups, substituted and unsubstituted cycloalkyl groups, substituted and 
unsubstituted arylalkyi groups, substituted and unsubstituted heteroarylalkyi 
groups, substituted and unsubstituted heterocyclylalkyl groups, substituted 
10 and unsubstituted -NH2 groups, substituted and unsubstituted N(H)(alkyl) 
groups, substituted and unsubstituted -~NH(aryl) groups, substituted and 
unsubstituted -NH(heterocyclyl) groups, substituted and unsubstituted - 
N(alkyl){aryl) groups, substituted and unsubstituted --NCalkylXheterooyclyl) 
groups, substituted and unsubstituted -N(aryl)(heterocyclyl) groups, 
1 5 substituted and unsubstituted -N(alkyi)2 groups, substituted and unsubstituted 
-N(aryl)2 groups, substituted and unsubstituted -*N(heterocyclyl)2 groups, - 
C(=0)-OH groups, substituted and unsubstituted -C(=0)-0(alkyl) groups, 
substituted and unsubstituted amide groups, substituted and unsubstituted 
sulfone groups, and substituted and unsubstituted suKbnamkie groups. 

In the fourth group of compounds of formula VA, R^^ is selected 
from the group consisting of H, substituted and unsubstituted alkyi groups, 
substituted and unsubstituted cycloalkyl groups, substituted and unsubstituted 
aryl groups, substituted and unsubstituted heterocyclyl groups, substituted 
and unsubstituted heteroaryl groups, substituted and unsubstituted alkenyl 
groups, substituted and unsubstituted arylalkyi groups, substituted and 
unsubstituted heteroarylalkyi groups, substituted and unsubstituted 
heterocyclylalkyl groups, substituted and unsubstituted cycloalkylalkyi groups, 
and substituted and unsubstituted aminoalkyi groups. 
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In one embodiment. T is an NR^® group and R^* and R^^ 
together witli the atoms to which they are bound fomn a substituted or 
unsubstituted heterocyclic ring comprising 6 members. 

In the fourth group of compounds of fomiula VA, R^^ and R^* 
5 together with the carbon atoms to which they are bound, may form a 
substituted or unsubstituted. saturated or unsaturated carbocydic or 
heterocyclic ring comprising 5 or 6 members. In the fourth group of 
compounds of fonnula VA, R^" and R^^ together with the atoms to which they 
are bound, may fonm a substituted or unsubstituted, saturated or unsaturated 
1 0 heterocyclic ring comprising 5 or 6 members. 

In the fourth group of compounds of fonnula VA, R" is selected 
from the group consisting of H, substituted and unsubstituted alkyi groups, 
substituted and unsubstituted cydoallcyl groups, and substituted and 
unsubstituted aryl groups. In various embodiments of the fourth group of 
1 5 compounds of fonnula VA, R^^ is H. 

In accordance with another aspect of the invention, the invention 
provides a fifth group of compounds of formula VIA as shown below. 




Compounds of the invention further indude prodrugs of the fifth 
group of compounds of fonnula VIA. phannaceutically acceptable salts 
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thereof, stereoisomers thereof, tautomers thereof, hydrates thereof, hydrides 
thereof, and solvates thereof. 

In the fifth group of compounds of formula VIA, V Is selected 
from a carlxjn atom or is absent from the ring such that the cariSon atom 
5 lx)nded to is bonded to the carbon atom bonded to R^' fomiing a 5- 
membered ring. 

In the fifth group of compounds of fomiula VIA, Q'. W, X", Y', 
and Z' are independently selected from the group consisting of caribon atoms 
and nitrogen atoms. In some embodiments of the fifth group of compounds of 

1 0 fomiula VIA. at least one of Q', W, X*. Y. and Z' is a nitrogen atom. In other 
embodiments of the fifth group of compounds of fomiula VIA. Q', W, X', Y, 
and Z' are all carbon atoms. In other embodiments of the fifth group of 
compounds of fomiula VIA, Q' Is a nitrogen atom and W, X', Y, and Z' are all 
carbon atoms. In other embodiments of the fifth group of compounds of 

1 5 formula VIA, W is a nitrogen atom and Q*. X', Y, and Z* are all carbon atoms. 
In other embodiments of the fifth group of compounds of fomiula VIA. X" Is a 
nitrogen atom and Q', W, Y, and Z are all carbon atoms. In still other 
embodiments of the fifth group of compounds of fomiula VIA, Y' is a nitrogen 
atom and Q', W. X", and Z ate all carbon atoms. In still other embodiments 

20 of the fifth group of compounds of formula VIA, Z Is a nitrogen atom and Q'. 
W, X", and Y* are all carbon atoms. 

In the fifth group of compounds of fomiula VIA, R\ R^, R^, R'*, 
and R' may be the same or different, and are each independently selected 
from the group consisting of H, CI, I, F. Br. OH, NH2. CN, NO2. and substituted 
25 and unsubstituted aryl, alkoxy, amino, alkyl. alkenyl. alkynyl. alkylamino, 
dialkylamino. cydoalkyl. heteiiocyciylamino, heteroarylamino. aminocartionyl, 
alkylaminocarbonyi, dialkylaminocarbonyl. cydoatkylaminocaritionyl, 
arylaminocarbonyl. heterocydytaminocarisonyl. heteroarylaminocarijonyl 
groups, and groups of fomiula IIA or IIB. 
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In the fifth group of compounds of formula VIA. is selected 
fiiom the group consisting of H, substituted and unsubstituted alkyi groups, 
substituted and unsubstituted cycloalkyi groups, substituted and unsubstituted 
aryl grou|^, substituted and unsubstituted heterocydyl groups, substituted 
5 and unsubstituted heteroaryl groups, substituted and unsubstituted ali<enyl 
groups, substituted and unsubstituted alkynyl groups, substituted and 
unsubstituted arylalkyi groups, substituted and unsubstituted heteroaryiailcyi 
groups, substituted and unsubstituted heterocyclylalkyi groups, substituted 
and unsubstituted cycioalkylalkyi groups, and substituted and unsubstituted 
10 aminoalkyi groups, in various embodiments of the fifth group of compounds 
offomiula VIA. R^is H. 

In the fifth group of compounds of formula VIA, R'^ is seleded 
ftom the group consisting of H. substituted and unsubstituted alkyI groups, 
substituted and unsubstituted cyploall^ groups, and substituted and 
15 unsubstituted aryl groups. In various embodiments of the fifth group of 
compounds of formula VIA, R^ is H. 

In the fifth group of compounds of formula VIA, R° is selected 
from the group consisting of H, substituted and unsubstituted alkyI groups, 
substituted and unsubstituted cydoall^ groups, substituted and unsubstituted 

20 aryl groups, substituted and unsubstituted heterocydyl groups, substituted 
and unsubstituted heteroaryl groups, substituted and unsubstituted alkenyi 
groups, substituted and unsubstituted arylalkyi groups, substituted and 
unsubstituted heteroaryialkyi groups, substituted and unsubstituted 
heterocyclylalkyi groups, substituted and unsubstituted cyctoalkyiaikyi groups. 

25 and substituted and unsubstituted aminoalkyi groups. 

In the fifth group of compounds of formula VIA, R® is selected 
from the group consisting H. substituted arid unsubstituted alkyI groups, 
substituted and unsubstituted cycfoalkyi groups, substituted and unsubstituted 
aryl groups, substituted and unsubstituted heterocydyl groups, substituted 
30 and unsubstituted heteroaryl groups, substituted and unsubstituted alkenyi 
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groups, substituted and unsubstituted aiylalkyi groups, substituted and 
unsubstituted heteroarylalkyi groups, substituted and unsubstituted 
heterocydylalkyl groups, substituted and unsubstituted cydoali(ylall<yl groups, 
and substituted and unsubstituted aminoallcyi groups. In various 
5 embodiments of the fifth group of compounds of fomnula VIA. is H. 

In the fifth group of compounds of fonnula VIA. R^°, r", R^^, 
R^^ R^^ and R^^are selected from the group consisting of H, a. F. Br, I. -CN. 
-OH, -NO2, substituted and unsubstituted aryi, substituted and unsubstituted - 
C(=0)-alkyt groups, substituted and unsubstihjted alkyicaribonylalkyi groups, 

1 0 substituted and unsubstituted alkoxy groups, substituted and unsubstituted 
aryloxy groups, substituted and unsubstituted alkyi groups, substituted and 
unsubstituted cydoalkyi groups, substituted and unsubstituted aiylalkyi 
groups, substituted and unsubstituted heteroarylalkyi groups, substituted and 
unsubstituted heterocydylalkyl groups, substituted and unsubstituted -NHa 

1 5 groups, substituted and unsubstituted N(H)(alkyl) groups, substituted and 
unsubstituted -NH(aryi) groups, substituted and unsubstituted - 
NH(heterocydyl) groups, substituted and unsubstihjted -N(alkyl)(aryt) groups, 
substituted and unsubstituted -N(alkyl)(heterocydyl) groups, substitajted and 
unsubstituted -N(aryl)(heterocyclyl) groups, substituted and unsubstituted - 

20 N(alkyl)2 groups, substituted and unsubstituted -N(aryl)2 groups, substituted 
and unsubstituted -N(heterocydyl)2 groups, -C(=0)-OH groups, substituted 
and unsubstituted -C(=0)-0(alkyl) groups, substituted and unsubstituted 
amide groups, substituted and unsubstituted sulfone groups, and substituted 
and unsubstituted sulfonamide groups. In tiie fiftii group of compounds of 

25 fonnula VIA, R^^ and R^® togettier may alternatively represent a double bond 
between the carbon atoms bonded to R^^ and R^^ 

In the fifth group of compounds of formula VIA, R^* and R^^ are 
selected from the group consisting of H. and substituted and unsubstituted 
alkyI groups. Alternatively. R" and R^* togettier wiOi tiie two carbon atoms to 
30 which tfiey are bound form a substituted or unsubstituted, saturated or 
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unsaturated, carbocydic or heterocyclic ring comprising 5, 6, or 7 members. 
In one embodiment of the fifth group of compounds of fbmiula VIA, R" and 

together with the two carbon atoms to which they are bound, fomi a 
substituted or unsubstituted carbocydic ring comprising 6 meml)ers. 

5 In the fifth group of compounds of fonnula VIA, R^' is selected 

from the group consisting of H, substituted and unsubstituted aH<yl groups, 
substituted and unsubstituted cydoalkyi groups, and substituted and 
unsubstituted aryl groups. In various embodiments of the fifth group of 
compounds of fonnula VIA, R^" is H. 

10 'n compounds of fonnula VIA where V is absent, R^^ and R^^ are 

also absent 

In the fifth group of compounds of fonnula VIA , R^*, R^, R^^ 
R^, and R^ may be the same or different, and are each independently 
selected from the group consisting of H. CI, I. F, Br, OH, NHa, CN, NO2, and 
1 5 substituted and unsubstituted aryl, alkoxy, amino, alkyi, alkenyl, alkynyl, 
alkylamino, dialkylamino, cydoalkyi, heterocydylamino, heteroarylamino, 
aminocarbonyl, alkyiaminocarijonyl, dialkyiaminocarix>nyt, 
cydoalkylamlnocart)onyl, arylaminocartionyl, heterocydylaminocartx>nyl, 
heteroarylaminocarbonyl groups and groups of fonnula IIA or IIB. 




"A lie 

In the fifth group of compounds of fonnula VIA , R^ may be 
absent If W is a nitrogen atom, R^^ may be absent if X* is a nitrogen atom, R^® 
may be absent if Z is a nitrogen atom, R* may be absent if V is a nitrogen 
atom, and R^^ may be abisent if Q' is a nitrogen atom, in the fifth group of 
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compounds of formula VIA , at least one of R^^, R^°, R^, or R^ is a group 
having the fonmula IIA or HB. In some embodiments of the fifth group of 
compounds of fomiula VIA, Q' is a carbon atom and R^^ is a group of fonmula 
IIA or IIB. In some embodiments of the fifth group of compounds of formula 
5 VIA , one of R^^ R^. R^, or R^^ is a group having the fomiula IIA or IIB 

In the fifth group of compounds having the fomiula VIA, R^* is 
selected from the group consisting of H, and substituted and unsubstituted 
alkyi, alkenyl, alkynyl, cycloalkyi, aryl, heteroiaryl, heterocyclyl, arylalkyi, 
heteroarylalkyi, and cydoalkylalkyl groups, and R^ is selected from the group 

1 0 consisting of substituted and unsubstituted alkyI, alkenyl, alkynyl, cycloalkyi, 
aryl, heteroaryl, heterocydyl, arylalkyi, heteroarylalkyi, and cydoalkylalkyl 
groups. In the fifth group of compounds having the fomiula VIA, R^' and R^, 
together with the nitrogen to which they aro bound, may altematively forni a 
substituted or unsubstituted heterocydyl or heteroaryl group. In some 

1 5 embodiments of the fifth group of compounds of formula VIA, R^' Is H and R^ 
is selected from the group consisting of substituted and unsubstituted alkyI, 
arylalkyi, and heteroarylalkyi groups. In ottier embodiments of tiie fifth group 
of compounds of formula VIA, R^* is H and R^ is selected from the group 
consisting of substituted and unsubstituted dialkylaminoetiiyl, 4-ethylbenzyl, 

20 3-chlorobenzyl, 2,4-dichloroben2yl, 3-mettiylbenzyl, benzyl, 4-fluorobenzyl, 3- 
metiioxybenzyl, 2-chlorobenzyl, and thiophene groups. In still other 
embodiments of the fifth group of compounds of formula VIA, R^' and R^ may 
be ttie same or different and are each independentiy selected from the group 
consisting of substituted and unsubstituted alkyI, arylalkyi, and heteroarylalkyi 

25 groups. In various other embodiments of the fifth group of compounds of 
formula VIA. R^' and R^ may be the same or different and are each 
independentiy selected from the group consisting of substituted and 
unsubstituted dialkylaminoethyl, 4-etfiylbenzyl. 3-chlorobenzyl, 2,4- 
dichlorobenzyl, 3-metiiylbenzyl, benzyl. 4-fluorobenzyl, 3-methoxybenzyl, 2- 

30 chiorobenzyl, and tiiiophene groups. In still otiier embodiments of the fifth 
group of compounds of fomiula VIA, R^' and R^, together with the nitrogen to 
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whfch they are bound, form a substituted or unsubstrtuted heterocyciyi group, 
in some embodiments of the fifth group of compounds of fonmula VIA. R^' and 
together witfi the nitrogen to which they are bound, form a substituted or 
unsubstituted saturated heterocydyl group comprising at least one 
5 heteroatom selected from the group consisting of O, S, and in addition to 
- the nitrogen atom to which R^' and R^ are bound. In oflier embodiments of 
ttie fifth group of compounds of fomiula VIA, R^' and R^, togetfier with the 
nitrogen to which they are bound, form a substituted or unsubstituted 
heterocydyl ring containing at least one nitrogen heteroatom in addition to the 

1 0 nitrogen atom to which R^* and R^' are both bound. In still otiier embodiments 
of the fifth group of compounds of fomiula VIA, R'*' and R^', together with the 
nitrogen to which they are bound, fomi a substituted or unsubstituted 
heterocydyl ring containing at least one oxygen heteroatom. Representative 
examples of some of the above-described heterocydyl embodiments indude 

1 5 those for which R^' and R^, together with the nitrogen to which they are 

bound, form a substituted or unsubstituted piperazino, morpholino, pyrrolidino, 
piperidino, homopiperazino, or azepino group. Other embodiments of the fifth 
group of compounds of fomiula VIA include those in which R^' and R^, 
togetiier with the nitrogen to which they are bound, fomi a substituted 

20 piperazino group optionally substituted by one or two alkyi groups, for 
example, one or two methyl groups. 

In the fifth group of compounds having the formula VIA, R^' is 
seleded from the group consisting of H, and substituted and unsubstituted 
aryl, alkyl. alkenyl, alkynyl, cycloalkyl, heteroaryl, heterocydyl, 

25 heterocydylalkyi, aryialkyi, heteroarylalkyi, and cydoalkylalkyi groups. In 
some embodiments of the fifth group of compounds having the fonnula VIA, 
R^' is selected from tiie group consisting of substituted and unsubstituted aryl, 
alkyl, alkenyl, alkynyl, cydoalkyi, heteroaryl, heterocydyl, heterocydylalkyi, 
aryialkyi, heteroarylalkyi, and cydoalkylalkyi groupsin some embodiments of 

30 the fifth group of compounds of formula VIA, R^' is selected from the group 
consisting of substituted and unsubstituted cydoalkyi, polycydic cydoalkyi. 
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alkenyi. alkyl, and aryl groups. In other embodiments of the fifth group of 
compounds of fbmiula VIA. Is selected from the group consisting of 
substituted and unsubstituted cyciohexyl. 2-allcylcyclohexyl, 2,2- 
dlalkylcydohexyl, 2,3^lalkylcyclohexyl, 2,4-dlalkylcyclohexyl, 2,5- 
5 dlalkylcydohexyl, 2,6-dlalkylcydohexyl, 3,4-dlallcylcyclohexyl. 3- 

alkylcydohexyl, 4-alkylcydohexyl, 3,3.5-trialkylcydohexyl, cydohexylmethyl, 
2-amlnocyclohexyl, 3-amlnocydohexyl, 4-aminocyclohexyl, 2,3- 
diaminocydohexyl, 2,4-dlaminocyclohexyl, 3,4-diamlnocyclohexyl, 2.5- 
dlaminocyclohexyl, 2,6-dlaminocyclohexyl, 2,2-dlaminocyclohexyl, 2- 

10 alkoxycyclohexyl, 3-alkoxycyclohexyl, 4-alkoxycyclohexyl, 2,3- 

dialkoxycyclohexyl. 2,4-dialkoxycyclohexyl, 3.4-dlalkoxycyclohexyl. 2,5- 
dialkoxycydohexyl, 2.6-dialkoxycyclohexyl, 2,2-dialkoxycyclohexyl, 2- 
alkylthiocydohexyl. 3-alkylthiocyclohexyl, 4-alkylthlocydohexyf, 2,3- 
dlalkylthlocydohexyl, 2,4-dlalkylthiocydohexyl, 3,4-dlalkylthk)cydohexyl, 2,5- 

15 dialkylthiocydohexyl, 2,6-dlalkylthiocydohexyl, 2,2-di^lkylthiocydohexyl, 
cydopentyl, cycloheptyf, cydohexenyl, isopropyl, n-butyf, cydooctyl, 2- 
arylcyclohexyl, 2-phenyfcydohexyl, 2-aryfalkyicydohexyl, 2-benzylcydohexyl, 
4-phenyicydohexyl, adamantyi, isocamphenyl, carenyl, 7,7-dlalkylnorbomyl, 
bomyl, norbomyf, and decalinyl groups, in still other embodiments of the fifth 

20 group of compounds of fomiula VIA, is selected from the group consisting 
of substituted and unsubstituted cydohexyt. 2-methyi(^ohexyl, 2.2- 
dimethylcyctohexyl, 2,3-dfmethylcydohexyl, 2.4-dlmethylcydohexyl, 2,5- 
dimethyteydohexyl, 2.6-dlmethylcydohexyl, 3.4-dlmethyicydohexyl, 3- 
methylcydohexyl, 4-methylcydohexyl. cydohexenyl, 3,3,5- 

25 trimethylcydohexyl. 4-f-butylcydohexyl, 2-methylcydoheptyl, 
cydohexylmethyl. Isopinocampheyl. 7.7-dlmethylnorbomyl. 4- 
isopropylcydohexyl. and 3-methyl(^ohepfyl groups. 

In the fifth group of compounds of Ibnnula VIA. R*' is selected 
from the group consisting of H, and substituted and unsubstituted alkyl, 
30 aikenyl, alkynyl, cydoalkyi groups, heterocydylalkyi groups, cydoalkylalkyl. 
aryl, heteroaryl groups, heterocyclyl groups, arylalkyi groups, and 
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heteroaryfalkyl groups. In various embodiments of the fifth group of 
compounds of fomiula VIA, R*' is H. 

In accordance with another aspect of the Invention, the invention 
provides a sixth group of compounds of formula VIIA. as shown below. 




5 Compounds of the Invention further include prodaigs of the sixth 

group of compounds of fonnula VIIA, phanmaceutically acceptable salts 
thereof, stereoisomers thereof, tautomers thereof, hydrates thereof, hydrides 
thereof, and solvates thereof. 

In the sixth group of compounds of formula VIIA, Q', W, X", Y, 
10 and Z are independently selected from the group consisfing of carbon atoms 
and nitrogen atoms. In some embodiments of the sixth group of compounds 
of fonnula VIIA. at least one of Q*, W, X*. Y*. and Z is a nitrogen atom. In 
other embodiments of the sixth group of compounds of fonnula VIIA, Q', W, 
X', r, and Z are all caibon atoms. In other embodiments of the sixth group of 
1 5 compounds of fbmiula VIIA, Q* is a nitrogen atom and W, X'. Y, and Z are all 
carbon atoms. In other embodiments of the sixth group of compounds of 
formula VIIA, W is a nitrogen atom and Q', X', Y, and Z are all carbon atoms. 
In other embodimente of the sixth group of compounds of fonnula VIIA, X' is a 
nitrogen atom and Q'. W. Y, and Z are all carbon atoms. In still other 
20 embodiments of the sixth group of compounds of fonnula VIIA. r is a nitrogen 
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atom and Q", W, X, and Z are all carbon atofns. In stiil other embodiments 
of the sixth group of compounds of formula VIIA, Z is a nitrogen atom and Q'; 
W, X", and Y* are all cartran atoms. 

In the sixth group of compounds of fomiula VIIA , R\ R^, R'*, 
5 and R® may be the same or different, and are each independently selected 
from the group consisting of H, CI, I, F, Br. OH, NHz. CN, NO2, and substituted 
and unsubstituted aryl, alkoxy, amino, alkyl. alkenyl, alkynyl, alkylamino, 
dialkylamino, cydoalkyi, heterocyclylamino; heteroarylamino, aminocarbonyl, 
alkylaminocarbonyl, dialkylaminocarbonyl, cydoalkylaminocartaonyl, 
1 0 arylamlnocart)onyl, heterocydylaminocarbonyl, heteroarylaminocarbonyl 
groups, and groups of fomnuia IIA or I IB. 

In the sixth group of compounds of formula VIIA, R® is selected 
from the group consisting of H, substituted and unsubstituted alkyl groups, 
substituted and unsubstituted cydoalkyi groups, substituted and unsubstituted 

15 aryl groups, substituted and unsubstituted heterocydyl groups, substituted 
and unsubstituted heteroaryl groups, substituted and unsubstituted alkenyl 
groups, substituted and unsubstituted alkynyl groups, substituted and 
unsubstituted arylalkyi groups, substituted and unsubstituted heteroarylalkyi 
groups, substituted and unsubstituted heterocydylalkyt groups, substituted 

20 and unsubstituted cydoalkyialkyi groups, and substituted and unsubstituted 
aminoalkyt groups. In various embodiments of the sbcth group of compounds 
of formula VIIA, Is H. 

In the sixth group of compounds of fomiula VIIA, R^ is selected 
from the group consisting of H, substituted and unsubstituted alkyl gnxips, 
25 substituted and unsubstituted cydoalkyi groups, and substituted and 
unsubstituted aryl groups. In various embodiments of the sixtti group of 
compounds of formula VIIA, is H. 

In the sixth group of compounds of fomiula VIIA. R°, R®, R^". 
R". R^'*, R^^ R^® and R" are selected from the group consisting of H, CI, F, 
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20 



25 



30 



Br, I, -CN, -OH. -NO2, substituted and unsubstituted alkoxy groups, and 
substituted and unsubstituted alkyl groups. 

In the sixth group of compounds of formula VIIA, R^^ p^u 
selected from the group consisting of H. substituted and unsubstituted alkyl 
i groups, substituted and unsubstituted cydoalkyl groups, substituted and 
unsubstituted aryl groups, substituted and unsubstituted arylalkyi groups, 
substituted and unsubstituted heterocyclylalkyl groups, substituted and * 
unsubstituted -C(=0)-0(alkyl) groups, substituted and unsubstituted 
-C(=0)-0(aryl) groups. -C(=0)-OH groups. -C(=0)-NH2 groups, substituted 
and unsubstituted -C(=OhN(H)(alkyl) groups, substituted and unsubstituted 
-C(=0)-N(alkyl)2 groups, substituted and unsubstituted -C(sO)-N(HKaryl) 
groups, substituted and unsubstituted -C(«0)-N(arylXalkyl) groups, 
substituted and unsubstituted -C(=0)-N(aryl)2 groups, substituted and 
unsubstituted -C(=0).N(HKheterocyclyl) groups, substituted and unsubstituted 
-C(=0)-N(alkyl)(heterocyclyl) groups, substituted and unsubstituted 
-C(=0)-N(aryl)(heterocyclyl) groups, substituted and unsubstituted 
-C(=0)-N(heterocyclyl)2 groups, and substituted and unsubstituted 
alkylsulfonylalkyi groups. In the sixth group of compounds of fomiula VIIA. 

and R« may alternatively join together with the carbon to which they are 
bound to Ibmi a substituted or unsubstituted carbocydic or heterocydic ring 
induding carbocydic or heterocydic rings substituted with a group of fomiula 
IIAorllB. 

In the sixth group of compounds of fonnula VIIA . R^*. R^«, R» 
R2\ and may be the same or different, and are each independently 
selected from the group consisting of H, a, I. F. Br. OH. NH2. CN. NQ2. and 
substituted and unsubstituted aryl. alkoxy. amino, alkyl. alkenyl. alkynyl. 
alkylamlno. dialkylamino. cydoalkyl. heterocydylamino. heteroaiylamino, 
aminocarbonyl, alkylaminocarbonyf. dialkylaminocarbonyi. 
cydoalkylaminocarbonyl. arylaminocarbonyl. heterocydylaminocarbonyl, 
heteroarylamlnocarbonyl groups, and groups of formula HA or 118. 
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HA IIB 

In the sixth group of compounds of fonnula VIIA, R^^ may be 
absent if W is a nitrogen atom. R^^ may be absent if X* Is a nitrogen atom, R^° 
may be absent if Z is a nitrogen atom, R^^ may be absent if r is a nitrogen 
atom, and R^ may be absent if Q' Is a nitrogen atom. In the sixth group of 
5 compounds of fonnula VIIA. at least one of R^', R^^, R^. R^\ or R^ is a group 
having the formula IIA or IIB. In one embodiment of the sixth group of 
compounds of fonnula VIIA, Q' Is a carbon atom and R^ is a group of fomiula 
IIA or IIB. In some embodiments of the slxtti group of compounds of fonnula 
VIIA, one of R", R^*, R^, or R^ is a group having the fonnula IIA or IIB 

■10 In the sixth group of compounds of fonnula VIIA, R^' is selected 

from the group consisting of H, and substituted and unsubstituted alkyi, 
alkenyl, alkynyl, cydoalkyl, aryl, heteroaryl, heterocydyl, arylalkyl. 
heteroarylalkyi, and cydoalkylalkyl groups, and R^ is selected from the group 
consisting of substituted and unsubstituted alkyI, alkenyl. alkynyl. cydoalkyl, 

1 5 aryl, heteroaryl, heterocydyl, arylalkyl, heteroarylalkyi. and cydoalkylalkyl 
groups. In the sixth group of compounds having the fonnula VIIA. R^' and R* , 
together with the nitrogen to which they are bound, may altematlvely fonn a 
substituted or unsubstituted heterocydyl or heteroaryl group. In one 
embodiment of the sixth group of compounds of fonnula VIIA, R*' is H and R^ 

20 is selected from the group consisting of substituted and unsubstituted alkyI, 
arylalkyl. and heteroarylalkyi groups. In other embodiments of the sixth group 
of compounds of fonnula VIIA. R^' is H and R^ is selected from this group 
consisting of substituted and unsubstituted dialkylamlnoethyl, 4-ethylbenzyl, 
3-chlorobenzyl, 2,4-dichlorobenzyl. 3-methylbenzyl, benzyl. 4-fluorobenzyl. 3- 
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methoxybenzyl, 2-chlorobenzyl, and thiophene groups. In still other 
embodiments of the sixth group of compounds of fonmula VIIA, R^' and 
may be the same or different and are each Independently selected from the 
group consisting of substituted and unsubstituted alkyi, arylalkyi, and 
5 heteroarylalkyl groups. In various embodiments of the sixth group of 

compounds of fomiula VIIA. R^' and R^" may be the same or different and are 
each independently selected from the group consisting of substituted and 
unsubstituted dialkylamlnoethyl, 4-ethylbenzyl. S-chlorobenzyl, 2,4- 
dlchlorobenzyl, 3-methylbenzyl. benzyl, 4-fluoroben2yl, 3-methoxybenzyl, 2- 
1 0 chlorobenzyl, and thiophene groups. In other embodiments of the sixth group 
of compounds of formula VIIA. R^* and R^*, together with the nitrogen to which 
they are bound fomi a substituted or unsubstituted heterocyclyl group, in still 
other embodiments of the sixth group of compounds of fbmiula VIIA, R^' and 
R^, together with the nitrogen to which they are bound, fomi a substituted or 
1 5 unsubstituted saturated heterocyclyl group comprising at least one 

heteroatom selected firom the group consisting of Q, S, and N, in addition to 
the nitrogen atom to which R^' and R^" are bound. In other embodiments of the 
sixth group of compounds of fonnula VIIA, R^' and R^, together with the 
nitrogen to which they are bound, fomi a substituted or unsubstituted 
20 heterocyclyl ring containing at least one nitrogen heteroatom in addition to the 
nitrogen atom to which R^' and R^ are both bound. In still other embodiments 
of the sixth group of compounds of fomiula VIIA, R'' and R^, together with the 
nitrogen to which they are bound, fomi a substituted or unsubstituted 
heterocyclyl ring containing at least one oxygen heteroatom. Representative 
25 examples of some of the above-described heterocyclyl embodimente Include 
those fbrwhich R^'and R^". together with the nitrogen to which they are 
bound, fomfi a substituted or unsubstituted piperazino, morphollno. pyrrolidino, 
piperidino. homopiperazino, or azepino group. In other embodimente of the 
sixth group of compounds of fomnula VIIA. R^' and R^. together with the 
30 nitrogen to which they are bound, fbnn a substituted piperazino group 
optionally substituted by one or two alkyI groups, for example, one or two 
methyl groups. 
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In the sixth group of compounds having the fonnula VIIA, R^' is 
selected from the group consisting of H. substituted and unsut)stituted aryl. 
allcyl. allcenyl, allcynyl, cydoalltyl. heteroaryl. heterocydyl, heterocyclyiallcyl, 
arylallcyl, heteroarylall<yl. and cydoallcylallcyl groups. In some emlwdiments of 
the sixth group of compounds of fonnula VIIA, is selected from the group 
consisting of substituted and unsubstituted cydoalkyf. poiycydic cydoalkyl. 
alkenyl. alkyi, and aryl groups. In other embodiments of the sixth group of 
compounds of fonnula VIIA, R^ is selected from the group consisting of 
substituted and unsubstituted cyclohexyl, 2-alkylcydohexyl, 2,2- 
dialkylcydohexyl, 2,3-dialkylcydohexyl, 2,4-dialkylcydohexyl, 2,5- 
dlalkylcyclohexyl, 2,6-dialkylcyciohexyl, 3.4-dialkylcydohexyl, 3- 
alkylcyclohexyl, 4-alkylcydohexyl, 3.3.5-trialkylcydohexyl, cyclohexylmethyl, 
2-aminocyclohexyl. 3-aminocyclohexyl, 4-amlnocydohexyl, 2,3- 
diaminocydohexyl, 2,4-diaminocydohexyl, 3,4-dlaminocydohexyl, 2,5- 
diamlnocyclohexyl, 2,6-diaminocydohexyl, 2,2-diaminocydohexyl, 2- 
alkoxycyclohexyl, 3-alkoxycydohexyl, 4-alkoxycydohexyl, 2,3- 
dialkoxycydohexyl, 2.4-dialkoxycydohexyl, 3,4-dialkoxycydohexyl, 2,5- 
dialkoxycyclohexyl, 2,6-dialkoxycydohexyl, 2,2-dialkoxycydohexyl, 2- 
alkylthiocydohexyl, 3-alkylthiocydohexyl, 4-alkylthiocydohexyl, 2,3- 
dlalkylthk)cyclohexyl, 2,4-dialkylthk)cydohexyl, 3,4-dialkylthfocydohexyl, 2.5- 
dialkylthkKjydohexyl, 2,6-dialkyfthkx:ydohexyl, 2,2-dialkylthiocydohexyl, 
cydopentyl. cydoheptyl, cydohexenyl, isopropyl. n^MJtyl, cydooctyl. 2- 
arylcydohexyl, 2-phenylcydohexyl, 2-arylalkylcydohexyl, 2-benzylcydohexyl, 
4-phenytoydohexyl, adamantyl, isocamphenyi, carenyl, 7,7-dlalkylnorbomyl, 
bomyl, nortx)myl, and decalinyl groups. In still other embodiments of the sixth 
group of compounds of fonnula VIIA, R'' is selected from the group consisting 
of substituted and unsubstituted cydohexyl, 2-methyk;ydohexyi, 2.2- 
dimethylcydohexyl, 2,3-dimethylcydohexyl, 2,4-dimethylcydohexyl, 2,5- 
dimethylcyclohexyl, 2,6-dimethylcydohexyl, 3,4-dimethylcydohexyl, 3- 
meth^cydohexyl, 4-methylcyclohexyl, cydohexenyl, 3,3,5- 
trimethylcydohexyl, 4-f-butylcyclohexyl, 2-methylcydoheptyl, 
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cydohexylmethyl, isoplnocampheyl, 7,7-dimethylnorbomyl, 4- 
isopropylcydohexyl, and 3-methylcycloheptyl groups. 

In the sixth group of compounds having the fomiula VIIA, R*' is 
selected from the group consisting of H, and substituted and unsubstituted 
5 alkyi, alkenyl, alkynyl, cycloalkyi groups, heterocydyfalkyl groups, 

cycloalkylalkyl, aryl. heteroaryl groups, heterocydyl groups, arylalkyi groups, 
and heteroarylalkyi groups. In various embodiments of the sixth group of 
compounds of fomiula VIIA, R*' is H. 

In one embodiment of the sixth group of compounds of fomiula 
10 VIIA, the compound of fbnnula VIIA has the fomiula VIIB, as shovm below. 




wherein the dotted lines In the 6-membered carbocydic ring 
Indicate that the 6-niembered ring is a substituted or unsubstituted cydohexyl 
or benzene ring. In this embodiment, A may be independently selected from 
the group consisting of a CHa group, a C(=0) group, a NH group, a 
1 5 substituted or unsubstituted N(alkyl) group, a C(H)(C(=0>-0(alkyl)) group, a 
C(H)(C{=0)-NH2) group, a C(H)(C(=0)-N(H)(alkyl)) group, a C(H)(C(=0)- 
N(H)(aryl)) group, a C(H)(C(=0)-N(alkyl)2) group, a C(H)(C(=0)-N(aryl)2) 
group, substituted and unsubstituted alkoxyalkyi groups, and substituted and 
unsubstituted arylalkyi groups. In these embodiments the variables in the 
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formula VI IB have the same definition as defined above with respect to 
conrtpounds of forniula iVA. 

In various embodiments of compounds of fomiula VIIB wherein 
the 6-membered carboc^dic ring is a substituted benzene ring, one 
5 substituent on the benzene ring is a group having the formula IIA or tIB, 
wherein R^, R^*, and R"^' have the characteristics described above. 

In accordance with yet another aspect of the invention, the 
invention provides a seventh group of compounds of formula VIIIA, as shown 
below. 




1 0 Compounds of the invention further include prodrugs of the 

seventh group of compounds having the fomiuta VIIIA, phamnaceutically 
acceptable salts thereof, stereoisomers thereof, tautomers thereof, hydrates 
thereof, hydrides thereof, and solvates thereof. 

In the seventh group of compounds of fonmuta VIIIA, V is 
1 5 selected from a carbon atom or Is absent from the ring such that the carbon 
atom, bonded to R^^ is bonded to the cari3on atom bonded to R^^ forming a 5- 
membered ring. 
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In the seventh group of compounds of fomnula VIIIA, W, X, Y, 
and Z are independently selected from the group consisting of cart)on atoms 
and nitrogen atoms. 

In the seventh group of compounds of fomiula VIIIA, Q', W, X", 
5 y, and Z are independently selected from the group consisting of cartx)n 
atoms and nitrogen atoms, in some embodiments of the seventh group of 
compounds of fomnula VIIIA, at least one of Q', W, X', V, and Z* is a nitrogen 
atom. In other embodiments of the seventh group of compounds of formula 
VIIIA, Q', W, X", Y*. and Z are all carbon atoms. In other embodiments of the 

1 0 seventh group of compounds of formula VIIIA. Q' is a nitrogen atom and W, 
X', V, and Z are ail carbon atoms. In ottier embodiments of the seventh 
group of compounds of formula VIIIA, W is a nitrogen atom and Q', X", V. and 
Z are all carbon atoms. In other embodiments of the seventh group of 
compounds of fomnula VIIIA, X' is a nitrogen atom and Q'. W. V, and Z are 

15 ail cart}on atoms. In still other embodiments of the seventh group of 

compounds of fonnula VIIIA, Y' is a nitrogen atom and Q'. W, X", and Z are 
ail carbon atoms. In still other embodiments of the seventh group of 
compounds of fonnula VIIIA. is a nitrogen atom and Q', W, X'. and Y" are 
all cart)on atoms. 

20 In the seventh group of compounds of fonnula VIIIA. R\ R^ R^ 

R*. R^ R®, R®, and R^° are independently selected fiiom the group consisting 
of H. CI, F, Br, I, OH. -CN, -NO2 substituted and unsubstituted allcoxy groups, 
and substituted and unsubstituted alkyi groups. 

in the seventh group of compounds of fonnula VIIIA, R^ and R^ 
25 are independently selected Irom the group consisting of H. substituted and 
unsubstituted alkyI groups, substituted and unsubstituted cydoalkyl groups, 
substituted and unsubstituted aryl groups, substituted and unsubstituted 
arylaikyi groups, substituted and unsubstituted heteroc^clylalkyl groups, 
substituted and unsubstituted -C(=0)-0(aiicyl) groups, substituted and 
30 unsubstituted -C(=0)-0(aryl) groups, -C(=0)-OH groups, -C(=0)-NH2 groups. 
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substituted and unsubstituted -C(=0)-N(H)(alkyl) groups, substituted and 
unsubstihited -C(=0)-N(alkyl)2 groups, substituted and unsubstituted 
-C(=0)-N(HXaryl) groups, substituted and unsubstituted -C(=0)-N(aryiXatfcyi) 
groups, substituted and unsubstituted -C(=0)-N(aryl)2 groups, substituted and 
unsubstituted -C(=0)-N(H)(heterocyclyi) groups, substituted and unsubstituted 
-C(=0)-N(atlcyi)(heterocyclyl) groups, substituted and unsubstituted 
-C(=0)-N(aryi)(heterocyclyl) groups, substituted and unsubstituted 
-C(=0)-N(heterocyclyl)2 groups, and substituted and unsubstituted 
alkyisulfonylalkyi groups. In the seventh group of compounds of fonmula 
VIIIA, and may alternatively join together with ttie carbon to which Uiey 
are bound form a substituted or unsubstituted carbocyclic or heterocyclic ring 
' including carbocyclic or heterocyclic rings substituted with a group of fonnula 
IIAorllB. 

In the seventh group of compounds of formula VIIIA, R^^ is 
1 5 selected from the group consisting of H, substituted and unsubstituted alky! 
groups, substituted and unsubstituted cydoalkyl groups, and substituted and 
unsubstituted aryl groups. In various embodiments of the seventh group of 
compounds of formula VIIIA, R^^ is H. 

In the seventh group of compounds of fomiula VIIIA, R^^ and R^^ 
20 are independentiy selected from the group consisting of H, substituted and 
unsubstituted alkyi groups, substituted and unsubstituted cydoalkyl groups, 
substituted and unsubstituted aryl groups, substituted and unsubstituted 
heterocydyl groups, substituted and unsubstituted heteroaryl groups, 
substituted and unsubstituted alkenyi groups, substituted and unsubstituted 
25 arylalkyt groups, substituted and unsubstituted heteroaryialkyi groups, 
substituted and unsubstituted heterocyclylalkyl groups, substituted and 
unsubstituted cydoalkylalkyi groups, and substituted and unsubstituted 
aminoalkyi groups. In various embodiments of the seventh group of 
compounds of formula VIIIA, R^^ and/or R^^ is(are) H. 
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In the seventh group of compounds of formula VIIIA, R^* R", 
R^^ R^'. and R^" are independently selected from H, substituted and 
unsubstltuted aikyl groups, substituted and unsubstituted cydoalkyl groups, 
and substituted and unsubstituted aryl groups. In the seventh group of 
5 compounds of fonnula VIIIA where V is absent, R'^ and R^« are also absent. 

In the seventh group of compounds of fonnula VIIIA, R^^ R^", 
R , R^. R^. R^". r25, and, R^ are independently selected from the group 
consisting of H, substituted and unsubstituted alkyi groups, substituted and 
unsubstituted cydoalkyl groups, and substituted and unsubstituted aryl 

1 0 groups. In the seventh group of compounds of fonnula VIIIA, R^» may be 
absent if W is a nitrogen atom, R^^ may be absent if X is a nitrogen atom. R^* 
may be absent if Z Is a nitrogen atom, and R^^ may be absent If Y Is a 
nitrogen atom. In the seventh group of compounds of fonnula VIIIA. R^" and 
R^ together can alternatively represent a double bond between the cartons 

15 bonded to R» and R^^. |n the seventh group of compounds of fonnula VIIIA, 
R^* and R^^ together can alternatively represent a double bond between the 
carbons bonded to R^ and R^. 

In the seventh group of compounds of fonnula VIIIA, R^ and R^ 
are independently selected from the group consisting of H and substituted and 
unsubstituted alkyI groups. In the seventh group of compounds of fonnula 
VIIIA, rF and R^ together may altematively represent a double bond 
between the carbon atoms bonded to R^ and R^. 

In the seventh group of compounds of formula VIIIA, R^, R^", 
R^^ and. R^ may be the same or different and are independently 
selected from the group consisting of H. CI. I, F. Br, OH, NHi CN. NO2, and 
substituted and unsubstituted aryl, alkoxy, amino, alkyI, alkenyl, alkynyl, 
aikylamino. dialkylamino. cydoalkyl, heterocydylamlno, heteroaryiamino, 
aminocarbonyl. alkylaminocarbonyl. dialkylamlnocarbonyl, 
cydoalkylaminocarbonyl, arylaminocarbonyl, hetert)cydylaminocart)onyl, 
heteroarylaminocarbonyl groups, and groups having the fonnula IIA or IIB. 



20 



25 



30 
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HA IIB 

In the seventh group of compounds of fonnula VIIIA, R^^ may be 
absent if Q' is a nitrogen atom, R^^ may be absent If W is a nitrogen atom, R^ 
may be absent if X' is a nitrogen atom, R^ may be absent if Z is a nitrogen 
atom, and R^ may be absent if V Is a nitrogen atom. In the seventh group of 
5 compounds of fomiula VIIIA , at least one of R^, R^, R^, or R^ Is a 
group having the formula IIA or IIB. In some embodiments of the seventh 
group of compounds of fonfmila VIIIA, one of R^. R^°, R^\ R^^, or R^ Is a 
group having the fomnula IIA or IIB. 

In the seventh group of compounds having the formula VIIIA. R^* 
10 is selected from the group consisting of H, and substituted and unsubstituted 
alkyi, alkenyl, alkynyl, cycloalkyi, aryl, heteroaryl, heterocyclyl, arylalkyi, 
heteroarylalkyi, and cycloalkylalkyi groups, and R^' is selected from the group 
consisting of substituted and unsubstituted alkyl, alkenyl, alkynyl, cycloalkyi, 
aryl, heteroaryl, heterocyclyl, arylalkyi, heteroarylalkyi, and cycloalkylalkyi 
1 5 groups. In the seventh group of compounds of fonmula VIIIA, R^' and R^, 
together with the nitrogen to which they are bound, may alternatively fomi a 
substituted or unsubstituted heterocydyl or heteroaryl group. In one 
embodiment of the seventh group of compounds of fbmiula VIIIA, R^' is H and 
R^ is selected from tiie group consisting of substituted and unsubstituted 
20 alkyl, arylalkyi, and heteroarylalkyi groups. In other embodiments of the 

seventh group of compounds of fonnula VIIIA, R^' is H and R^ is selected from 
the group consisting of substituted and unsubstituted dialkylaminoethyi, 4- 
ethylbenzyl, 3-chlorobenzyl, 2,4-dichlorobenzyl, 3-methylbenzyl, benzyl. 4- 
fiuorobenzyl, 3-methoxybenzyl, 2-chloroben2yl, and thiophene groups. In still 
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other embodiments of the seventh group of compounds of fomiula VIIIA, R^* 
and may be the same or different and are each independently selected 
from the group consisting of substituted and unsubstituted aikyi, arylalkyl. and 
heteroarylalkyi groups. In various other embodiments of the seventh group of 
5 compounds of fomnula VIIIA. R^' and R^* may be the same or different and are 
each Independently selected flfom the group consisting of substituted and 
unsubstituted dialkylamlnoethyf, 4-ethylbenzyl, 3-chlorobenzyl. 2,4- 
dlchlorobenzyl, 3-methylbenzyl, benzyl, 4-fluorobenzyl, Snfnethoxybenzyl, 2- 
chlorobenzyl, and thiophene groups. In stilt other embodiments of the 
10 seventh group of compounds of fbnuula VIIIA, R^' and R^", together with the 
nitrogen to which they are bound, forni a substituted or unsubstituted 
heterocydyl group, in still further embodiments of the seventh group of 
compounds of fwmula VIIIA, R^* and R^*, together with the nitrogen to which 
they are bound, fonn a substituted or unsubstituted saturated heterocydyl 
16 group comprising at least one heteroatom selected from the group consisting 
of O, S. and N, in addition to the nitrogen atom to which R^" and R^" are bound. 
In other embodiments of the seventh group of compounds of fonnula VIIIA. R^' 
and R^, together with the nitrogen to which they are bound, forni a substituted 
or unsubstituted heterocydyl ring containing at least one nitrogen heteroatom 
20 in addition to the nitrogen atom to which R^' and R^ are both bound. In still 
other embodiments of the seventh group of compounds of fonnula VIIIA, R^' 
and R^ together with the nitrogen to which they are bound, fomi a substituted 
or unsubstituted heterocydyl ring containing at least one oxygen heteroatom. 
Representative examples of some of ttie aboye^escribed heterocydyl 
25 embodiments include those for which R^' and R^, together wtth the nitrogen to 
which they are bound, form a substituted or unsubstituted piperazino, 
morpholino, pynolldlno, piperidino, homopiperazlno, or azepino group. Still 
otiier embodiments of ttie seventh group of compounds having ttie fonnula 
VIIIA indude tiiose In which R^' and R^*, togetiier wtth tiie nttrogen to which 
30 they are bound, fonn a substituted piperazino group optionally substituted by 
one or two alkyi groups, for example, one or two mettiyl groups. 
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In the seventh group of compounds having the 1omu\a VIIIA. R^' 
is selected from the group consisting of H, substituted and unsubstituted aryl, 
a!l<yl, allcenyl, allcynyl, cycloallcyl, heteroaiyl, heterocydyl, heterocydylallcyl, 
arylalkyt, heteroarylallcyt. and cydoallcylallcyl groups. In various embodiments 
5 of the seventh group of compounds of fbnnula VIIIA, is selected from the 
• group consisting of substituted and unsubstituted cycioalkyl. pdycyclic 
cydoalkyi, alkenyi. allcyi, and aryl groups. In other embodiments of the 
seventh group of compounds of fomnula VIIIA, R^ is selected from the group 
consisting of substituted and unsubstituted cydohexyl. 2-alkylcydohexy|, 2,2- 

10 dialkylcydohexyl, 2,3-dialkylcydohexyl, 2,4-dlalkylcydohexyl, 2,5- 
dialkylcydohexyl, 2,6-dialkylcydohexyl, 3.4-dialkylcydohexyl, 3- 
alkylcydohexyl, 4-alkylcydohexyl, 3,3,5-trialkylcydohexyl, cydohexylmethyl, 
2-aminocyclohexyl, 3-aminocydohexyl, 4-aminocydohexyl, 2,3- 
diaminocydohexyf, 2,4-diaminocyclohexyl, 3,4-diaminocydohexyl, 2,5- 

1 5 diaminocydohexyl, 2,6-diaminocydohexyi, 2,2-diaminocydohexyi, 2- 
alkoxycyclohexyl, 3-alkoxycyclohexyl, 4-alkoxycydohexyl, 2,3- 
dialkoxycydohexyl, 2,4-dlalkoxycydohexyl, 3,4-dialkoxycyclohexyl, 2,5- 
dialkoxycyclohexyl. 2,6-dialkoxycydohexyl, 2,2-dlalkoxycydohexyl, 2- 
alkylthiocydohexyl, 3-alkylthlocydohexyl, 4-alkylthk)cydohexyl, 2,3- 

20 dialkylthiocydohexyl, 2,4-dialkylthiocydohexyl, 3,4-dialkylthiocydohexyl, 2.5- 
dialkylthiocydohexyl. 2,6-dialkylthk)cydohexyl, 2,2-dialkyithtocydohexyl, 
cydopentyl, (^oheptyl, cydohexenyl. isopropyl. n-butyf, (^ooctyl, 2- 
arylcydohexyl, 2-phenylcyck)hexyl, 2-arylalkylcydohexyl. 2-benzylcydohexyl. 
4-phenyIcydohexyl. adamantyl, isocamphenyl, carenyl, 7,7-dialkylnorbomyl, 

25 bomyi. norbomyi, and decaiinyl groups, in still other embodiments of the 
seventh group of compounds of fonnula VIIIA, R^ is selected from the group 
consisting of substituted and unsubstituted cydohexyi, 2-methylcydohexyl, 
2,2-dimethylcydohexyl, 2,3-dimethylcydohexyf, 2,4-dimethylcydohexyi, 2,5- 
dimethylcydohexyl, 2,6-dlmethylcydohexyl, 3,4-dimethylcydohexyl, 3- 

30 methyteyclohexyl, 4-methyIcydohexyl, cydohexenyl, 3.3,5- 
trimethylcyclohexyl, 4-f-butylcydohexyI. 2-methylcydoheptyl, 
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cydohexylmethyl. isopinocampheyl. 7,7-dimethylnorbomyl, 4- 
isopropylcyclohexyl, and 3-methylcycloheptyl gfxwps. 

In the seventh group of compounds having the formulas VIIIA. 
R* Is selected from the group consisting of H, and substituted and 
5 unsubstituted alkyi, alkenyl, alkynyl. cydoalkyl groups, heterocyclylalkyi 
groups, cycloalkylalkyi, aryl, heteroaryl groups, heterocyclyl groups, arylalkyl 
groups, and heteroarylalkyi groups. In various embodiments of the seventh 
group of compounds of fomnula VIIIA, R"' is H. 

In one embodiment of the seventh group of compounds of 
1 0 fonnula VIIIA, the compound of fomiula VIIIA has the formula VIIIB below 




wherein the dotted lines in the 6-membered cartx)cyclic ring 
indteate that the 6-membered ring is a substituted or unsubstituted cyclohexyl 
or benzene ring. In these embodiments. A may be independently selected 
from the group consisting of a CH2 group, a C(=0) group, a NH group, a 
15 substituted or unsubstituted N(alkyi) group, a C(HKe(=0)-0(alkyl)) group, a 
C(H)(C(=0)-NH2) group, a C(H)(C(=0)-N(H)(alkyf)) group, a C{H)(C(=0)- 
N(H)(aryl)) group, a C(HXC(=0)-N(alkyl)2) group, a C(H)(C(=0)-N(aryl)2) 
group, substituted and unsubstituted alko)valkyl groups, and substituted and 
unsubstituted aiytalkyt groups. In these embodiments the variables in the 
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formula VIIIB have the same definition as defined above with respect for 
compounds of formula VIIIA. 

In various embodiments of compounds of fomnula VIIIB wherein 
the 6-membered carbocyclic ring is a substituted benzene ring, one 
5 substituent on the benzene ring is a group having the formula IIA or 118, 
wherein R^. R^, and R*' have the characteristics described above 

in accordance with yet another aspect of the invention, the . 
invention provides an eighth group of compounds of fomnula IXA, as shown 
below. 



eighth group of compounds of formula IXA, phannaceutically acceptable salts 
thereof, stereoisomers thereof, tautomers thereof, hydrates thereof, hydrides 
thereof, and soh^ates thereof. 

. In the eighth group of compounds of fonnula IXA, T may be 
1 5 selected from the group consisting of O, S, and NR^"* groups. 



and Z' are independentiy selected from the group consisting of carbon atoms 
and nitrogen atoms. In some embodiments of the eighth group of compounds 
of fomriula IXA, at least one of Q', W, X", V, and 27 is a nitrogen atom. In 




10 



Compounds of the invention fiirther include prodrugs of the 



In the eightt) group of compounds of formula IXA, Q', W, X', Y', 
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other embodtments of the eighth group of compounds of formula IXA, Q', W, 
X", Y', and Z* are all carbon atoms. In other embodiments of the eighth group 
of compounds of fonnula IXA, Q' is a nitrogen atom and W, X', Y*. and Z* are 
ail carbon atoms. In other embodiments of the eighth group of compounds of 
5 fomiula IXA, W is a nitrogen atom and Q'. X'. Y, and Z are all carbon atoms. 
. In other embodiments of the eighth group of compounds of formula IXA, X' is 
a nitrogen atom and Q', W. V. and Z' are alt carbon atoms. In still other 
embodiments of the eighth group of compounds of fonnula IXA, V is a 
nitrogen atom and Q'. W, X', and Z are all carbon atoms. In still other 
1 0 embodiments of the eighth group of compounds of fonnula IXA, Z is a 
nitrogen atom and Q', W, X*. and Y are all carbon atoms. 

In the eighth group of compounds of fomiula IXA. R\ R^, r* 
and R^ may be the same or different, and are each independently selected 
from the group consisting of H, CI, I, F. Br, OH, NHz, CN, NO2, and substituted 
15 and unsubstituted aryl. alkoxy, amino, alkyi, alkenyl, alkynyl, alkylamino, 
dialkylamino, cycloalkyl. heterocydylamino, heteroarylamino, aminocarbonyl, 
alkylamlnocarbonyl, dialkylaminocarbonyl, cycloalkylaminocarbonyl, 
arylaminocarbonyl, heterocyclylaminocarbonyl, heteroarylaminocarbonyl 
groups, and groups of fonmila IIA or IIB. 

20 In the eighth group of compounds of fonnula IXA, R® Is selected 

from the group consisting of H, substituted and unsubstituted alkyI groups, 
substituted and unsubstituted cycloalkyl groups, substituted and unsubstituted 
ary! groups, substituted and unsubstituted heterocyclyl groups, substituted 
and unsubstituted heteroaryt groups, substftuted and unsubstituted alkenyl 

25 groups, substituted and unsubstituted alkynyl groups, substituted and 

unsubstituted arylalkyi groups, substituted and unsubstituted heteroarylalkyi 
groups, substituted and unsubstituted heterocydylalkyl groups, substituted 
and unsubstituted cydoalkylalkyl groups, and substituted and unsubstituted 
aminoaikyi groups. In various embodiments of the eighth group of 

30 compounds of fonnula IXA, R® is H. 
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In the eighth group of compounds of formula IXA, is selected 
from the group consisting of H, substituted and unsubstituted alkyt groups, 
substituted and unsubstituted cydoalkyl groups, and substituted and 
unsubstituted aryl groups. In various embodiments of the eighth group of 
5 compounds of fbnmula IXA, is H. 

In the eighth group of compounds of formula IXA, R® is selected 
from the group consisting H, substituted and unsubstituted alkyi groups, 
substituted and unsubstituted cydoalkyl groups, substituted and unsubstituted 
aryl groups, substituted and unsubstituted heterocyclyl groups, substituted 

10 and unsubstituted heteroaryl groups, substituted and unsubstituted alkenyl 
groups, substituted and unsubstituted arylalkyi groups, substituted and 
unsubstituted heteroarylalkyl groups, substituted and unsubstituted 
heterocyciylalkyi groups, substituted and unsubstituted cydoalkylalkyi groups, 
and substituted and unsubstituted aminoalkyi groups. In various 

1 5 embodiments of the eighth group of compounds of formula IXA, R^ is H. 

In the eighth group of compounds of formula IXA, R^ is selected 
from the group consisting of H, substituted and unsubstituted alkyI groups, 
substituted and unsubstituted cydoalkyl groups, substituted and unsubstituted 
aryl groups, substituted and unsubstituted heterocydyl groups, substituted 

20 and unsubstituted heteroaryl groups, substituted and unsubstituted alkenyl 
groups, substituted and unsubstituted arylalkyi groups, substituted and 
unsubstituted heteroarylalkyl groups, substitute and unsubstituted 
heterocydylalkyi groups, substituted and unsubstituted cydoalkylalkyi groups, 
and substituted and unsubstituted aminoalkyi groups, in various 

25 embodiments of the eighth group of compounds of fonnula IXA, R^ is H. 

In the eighth group of compounds of formula IXA, R^^ 
R^^ and R^® are selected from the group consisting of H, CI, F, Br. I, -CN. 
-OH, -NO2, substituted and unsubstituted aryl, substituted and unsubstituted - 
C(=0)-alkyl groups, substituted and unsubstituted alkylcarbonylalkyi groups, 
30 substituted and unsubstituted alkoxy groups, substituted and unsubstituted 
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aryloxy groups, substituted and unsubstituted alkyi groups, substituted and 
unsubstituted cycloalkyi groups, substituted and unsubstituted arylall<yl 
groups, substituted and unsubstituted heteroarylallcyl groups, substituted and 
unsubstituted heterocydylalkyi groups, substituted and unsubstituted -^Ha 
5 groups, substituted and unsubstituted N(H)(al[<yl) groups, substituted and 
unsubstituted -NH(aryl) groups, substituted and unsubstituted - 
NH(heterocyclyi) groups, substituted and unsubstituted -N(allcylXaryl) groups, 
substituted and unsubstituted -N(ail«yl)(iieterocyclyf) groups, substituted and 
unsubstituted -N(aryl)(lieterocyclyl) groups, substituted and unsubstituted - 
10 N(all«yl)2 groups, substituted and unsubstituted -N(aryl)2 groups, substituted 
and unsubstituted -N(heterocyclyl)2 groups. -C(=0>OH groups, substituted 
and unsubstituted -C(=0)-0(alkyl) groups, substituted and unsubstituted 
amide groups, substituted and unsubstituted sulfone groups, and substituted 
and unsubstituted sulfonamide groups. 

"•5 In ttie eightti group of compounds of fonnula IXA. R^* is selected 

from ttie group consisting of H, substituted and unsubstituted alkyI groups, 
substituted and unsubstituted cycloalkyi groups, substituted and unsubstituted 
aryl groups, substituted and unsubstituted heterocydyl groups, substituted 
and unsubstituted heteroaryl groups, substituted and unsubstibjted alkenyl 
20 groups, substituted and unsubstitojted arylalkyl groups, substituted and 
unsubstituted heteroarylalkyi groups, substituted and unsubstituted 
heterocydylalkyi groups, substituted and unsubstituted cydoalkylalkyi groups, 
and substituted and unsubstituted aminoalkyi groups. 

In one embodiment of Uie eightti group of compounds of fonnula 
IXA, T Is an NR^" group and R" and R^* together with the two atoms to whtoh 
ttiey are bound fomi a substituted or unsubstituted heteroocydic ring 
comprising 6 members. 

In ttie eightti group of compounds of fonnula IXA, R" and R" 
togettier wfth ttie caitwn atoms to which tfiey are bound, may altematively 
fomd a substituted or unsubstituted. saturated or unsaturated carbocydic or 
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heterocyclic ring comprising 5 or 6 members. In the eighth group of 
compounds of fonnula IXA, R^^ and R^^ together with the atoms to which they 
are bound, may attematively form a substituted or unsubsUtuted, saturated or 
unsaturated heterocyclic ring comprising 5 or 6 members; 

5 In the eighth group of compounds of formula IXA, R^^ is selected 

from the group consisting of H, substituted and unsubstituted alkyi groups, 
substituted and unsubstituted cydoalkyi groups, and substituted and 
unsubstituted aryl groups. In various embodiments of the eighth group of 
compounds of fonmula IXA, R^^ is H. 

10 In the eighth group of compounds of fomiula IXA. R^^ R^^, 

R^\ and R^ may be the same or different,.and are each Independently 
selected from the group consisting of H, CI, I, F, Br. OH. NHa. CN, NO2, and 
substituted and unsubstituted aryl, alkoxy. amino, alkyl, alkenyl, alkynyl, 
alkylamino, dialkylamino, cydoalkyi, heterocyclylamino. heteroarylamino, 

1 5 aminocart)onyi, alkylaminocarbonyl, dialkylaminocarbonyl. 

. cycloalkylamlnocarbonyl, arylaminocarbonyl, heterocydylaminocart>onyl. 
heteroarylaminocart)onyl groups, and groups of formula IIA or IIB. 




HA IIB 

In the eighth group of compounds of fonmula IXA, R^ may be 
absent if W is a nitrogen atom, R^ may be absent if X' is a nitrogen atom, R^^ 
20 may be absent if Z' is a nitrogen atom, R'*^ may be absent if Y* is a nitrogen 
atom, and R^ may be absent if Q' is a nitrogen atom. In the eighth group of 
compounds of fonmula IXA, at least one of R^^ R^®, R^^, or R^ is a group 
having the fomiula IIA or IIB. In one embodiment of the eighth group of 



wo 03/066587 



PCT/DS03/01079 



-71- 

compounds of formula IXA, Q' is a carbon atom and is a group of formula 
IIA or IIB. In some embodiments of the eighth group of compounds of formula 
IXA, at one of R", R^". or R^^ is a group having the formula IIA or IIB 

In the eighth group of compounds of fonnula IXA, R^' is selected 
5 finom the group consisting of H, and substituted and unsubstituted alkyi, 
alkenyl, alkynyl, cydoalltyl, aryl, heteroaryl, heterocyclyl, arylalkyi, 
heteroarylall<yl, and cydoalkylallqrt groups, and R^ is selected from the group 
consisting of substituted and unsubstituted alkyI, alkenyl. alkynyl. cycloalkyi, 
aryl. heteroaryl, heterocyclyl, arylalkyi, heteroarylalkyi, and cydoalkyfalkyl 
1 0 groups. In the eighth group of compounds of fonnula IXA. R^' and R^ 
together with the nitrogen to which they are bound, form a substituted or 
unsubstituted heterocyclyl or heteroaryl group. In some embodiments of the 
eighth group of compounds of fonnula IXA. R^' is H and R^ is selected from 
the group consisting of substituted and unsubstituted alkyI, aiylalkyi, and 
1 5 heteroarylalkyi groups. In other embodiments of the eighth group of 
compounds of fonnula IXA, R'' is H and R^* is selected from the group 
consisting of substituted and unsubstituted dialkylaminoethyl, 4-ethylbenzyl, 
3-chlorobenzyl, 2.4-dichlorobenzyl. 3-methylbenzyl, benzyl, 4-fluoroben2yl, 3- 
methoxybenzyl. 2-chloroben2yl, and thfophene groups. In still other 
20 embodiments of the eighth group of compounds of formula IXA, R^' and R^ 
may be the same or different and are each independently selected from the 
group consisting of substituted and unsubstituted alkyl. arylalkyi. and 
heteroaiylalkyi groups, in various embodiments of the eighth group of 
compounds of fbmnula IXA, R^' and R^ may be the same or different and are 
25 each independently selected from the group consisting of substituted and 
unsubstituted dialkylaminoethyl, 4-ethylben2yl, 3-chforobenzyl, 2,4- 
dlchlorobenzyl. 3-methyibenzyl, benzyl, 4-ffuorobenzyl, 3-methoxybenzyl, 2- 
chlorobenzyl, and thiophene groups. In one embodiment of the eighth group 
of compounds of fbmiula IXA, R^' and R^, togetherwith the nitrogen to which 
30 they are bound, fbmfi a substituted or unsubstituted heterocydyl group. In 
other embodiments of the eighth group of compounds of fonnula VIIIA. R^' 
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and R^, together with the nitrogen to which they are bound, form a substituted 
or unsubstituted saturated heterocydyl group comprising at least one 
heteroatom selected from the group consisting of O. S, and N, in addition to 
the nitrogen atom to which R^' and are bound. In other embodiments of the 
5 eighth group of compounds of fomnula IXA, R^' and R^, together with the 
. nitrogen to which they are bound, fomi a substituted or unsubstituted 

heterocydyl ring containing at least one nitrogen heteroatom in addition to the 
nitrogen atom to which R^' and R^ are both bound. In still other 
embodiments, R^* and R^'. together witfi the nitrogen to which they are bound, 

10 form a substituted or unsubstituted heterocydyl ring containing at least one 
oxygen heteroatom. Representative examples of some of the above- 
described heterocydyl embodinrtents indude those for which R^ and R^', 
togetiier with the nitrogen to which they are bound, form a substituted or 
unsubstituted piperazino, morpholino, pynolidino, piperidino, homopiperazino, 

15 or azepino group* Otiier embodiments of the eightfi group of compounds of 
fomiula IXA Indude those in which R^' and R^ togetiier with the nitrogen to 
which they are bound, form a substituted piperazino group optionally 
substituted by one or two alkyi groups, for example, one or two methyl groups. 

In the elghtii group of compounds of fonnula IXA, R^ is selected 
20 from tiie group consisting of H, substituted and unsubstituted aryl, alkyi, 
alkenyl, alkynyl, cydoalkyi, heteroaryi, heterocydyl, heterocyclylalkyi, 
arylalkyl, heteroarylalkyi, and cydoalkylalkyi groups. In one embodiment of 
the eighth group of compounds of formula IXA, R^' Is selected from tfie group 
consisting of substituted and unsubstituted cydoalkyi, polycydic cydoalkyi, 
25 alkenyl, alkyi, and aryl groups. In ottier embodiments of tiie eightti group of 
compounds of fomnula IXA, R^ is selected from tiie group consisting of 
substituted and unsubstituted c^dohexyl, 2-alkylcydohexyl, 2,2- 
dlalkylcydohexyl, 2.3-diaIkylcydohexyl, 2,4-dialkylcydohexyl, 2,5- 
dialkylcydohexyl, 2,6-dialkylcydohexyl, 3,4-dlalkylcydohexyl, 3- 
30 alkylcydohexyl, 4-alkylcydohexyl. 3,3,5-tiialkylcyclohexyl, cydohexylmettiyl, 
2-aminocyclohexyl, 3-amino(^dohexyl, 4-aminocydohexyl, 2.3- 
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dlamlnocyclohexyl, 2,4-diamlnocyclohexyl. 3,4-dlaminocyclohexyl, 2,5- 
diaminocyclohexyl. 2,6-diaminocyclohexyl. 2.2-diaminocyclohexyl, 2- 
alkoxycyclohexyl, 3-alkoxycyclohexyl, 4-alkoxycyclohexyl, 2.3- 
dialkoxycyclohexyl. 2,4-dialkoxycyclohexyl, 3.4-dialkoxycyclohexyl, 2,5- 
5 dlalkoxycydohexyf, 2,6-dlalkoxycyclohexyl, 2,2-dialkoxycyclohexyl, 2- 
alkylthiocyclohexyl, 3-alkylthiocyclohexyl, 4-alkylthiocyclohexyl, 2,3- 
dialkylthfocyclohexyf. 2.4-dlalkylthiocyclohexyI, 3.4-dialkylthlocydohexyl, 2,5- 
dialkylthlocyclohexyl. 2,6-dialkylthiocyclohexyl. 2.2-dialkylthiocydohexyl. 
cyclopentyl, cycloheptyl, cyclohexenyl, isopropyl, n-butyl. cydooctyl. 2- 
1 0 arylcyclohexyl, 2-phenylcyclohexyl. 2-arylalkylcyck)hexyl. 2-ben2ylcyclohexyl. 
4-phenylcyclohexyl, adamantyl. isocamphenyl, caiBnyl, 7.7-dfalkylnorbomyl, 
bomyl, norbomyl, and decalinyl groups. In other embodiments of the eighth 
group of compounds of formula IXA. R^" is selected from the group consisting 
of substituted and unsubstltuted cydohexyl, 2-methyicydohexyl, 2,2- 
1 5 dimethylcydohexyl, 2.3-dimethylcydohexyl. 2.4-dimethylcyck)hexyl, 2.5- 
dimethylcyclohexyl. 2.6-dimethylcydohexyl. 3.4-dlmethylcydohexyl. 3- 
methylcydohexyl. 4-methylcydohexyl, cyclohexenyl, 3,3,5- 
trimethylcydohexyl, 4-f-butylcydohexyl. 2-methylcydoheptyl, 
cydohexylmethyl, isoplnocampheyl, 7,7-dlmethylnorbomyl, 4- 
20 Isopropylcydohexyl, and 3-methylcydoheptyl groups. 

In the eighth group of compounds of fonnula IXA, R*' Is selected 
from the group consisting of H, and substituted and unsubstltuted alkyl. 
alkenyl. alkynyl, cycloalkyi groups, heterocydylalkyi groups, cydoalkylalkyl. 
aiyl, heteroaryl groups, heterocydyl groups, arylalkyi groups, and 
25 heteroarylalkyi groups. In various embodiments of the eighth group of 
compounds of formula IXA. R*' Is H. 

Another aspect of the Invention provides a compositfon 
comprising at least one of the compounds represented by the above-listed 
fbnnulas and a phanfnaceuticaliy acceptable earner. 
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Another aspect of the Invention provides a method of treating an 
MC4-R mediated disease, comprising administering to a subject in need 
thereof, at least one of the compounds represented by the above-listed 
fonmulas. The method may be used to treat diseases and complications 
5 arising from diseases which Include obesity or type II diabetes. Additionally, 
the method may be used to treat erectile dysfunction, polycystic ovary 
disease, and Syndrome X. 

The compounds of the invention may generally be assembled 
through peptide couplings. The reagents and conditions employed in these 
1 0 couplings to fornn amide bonds are familiar to one of skill in the art. Examples 
of these coupling conditions can also be found in the review article "Chemical 
Synthesis of Natural Product Peptides: Coupling Methods for the 
Incorporation of Noncoded Amino Acids into Peptides" (Humphrey, J. M.; 
Chamberiin. A. R.; Chem. Rev. 1997, 97, p 2243-2256). 

1 5 One aspect of the invention involves coupling three building 

blocks: an amino subunit, a central amino add moiety, and an acyl subunit 
The amino subunit Is first coupled with the central amino acid moiety 
containing a nitrogen protecting group. Various common nitrogen protecting 
groups, such as those listed in "Protective Groups in Organic Synthesis 2^ 

20 ed." (Greene, T. W.; Wuts. P. G. M; John Wiley & Sons, Inc.; New Yori<: 

1991), may be useful in increasing the efficiency of the coupling reaction with 
respect to solubility, yield, and chemical and optical purity. After removing the 
protecting group following coupling, the exposed nitrogen is then coupled with 
the acyl subunit. Additional functional group or protecting group 

25 manipulatfons may also be required either before or after the coupling steps to 
generate certain compounds of the invention. Further examples of starting 
materials for the amino, central amino acid, and acyl subunits and their 
preparations may be found in WO 00/74679, WO 99/64002, WO 01/70337, 
and WO 01/70708 which are hereby incorporated by reference. The above- 

30 described process can be summarized in the following synthesis scheme: 
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Various compounds of the invention may contain a 
guanidinoaryl moiety. Tliis fiinctionalrty may generally be prepared as 
described in U.S. Provisional Patent Application Nos. 60/230,565 and 
60/245,579 and in U.S. Patent Application No. 09/945,384, which are herein 
5 incorporated by reference. 

The amino subunit starting materials may also include 
guanidinoarylamines or aryl amines containing a handle for introducing 
guanidino substituents after amide bond coupling. For example, 
azidoaryiamines (J = N3 in scheme below) may be used as the coupling 

10 precursors. After the remaining subuntts are assembled, the azide may be 
sequentially treated with a reducing agent, an isocyanate, and an amine to 
give the desired guanidino substituent Aitemativety a monopratected aryl 
diamine (J - NHPG') may also be used. The guanidino unit may be attached 
by reacting the deprotected aryl amino moiety sequentially with thiophosgene, 

15 a first amine, and finally a second amine. The above-described process can 
be summarized in the following synthesis scheme: 
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NHP** ^''^^ r\ i.RenwvePG 

ZRCOOWcouple ^ 



NHPG 



1. PhaP 

2. RNCO 

3. RRNH 



J 



1 H 



f=!orJ=N3 



NR^ 



ForJ=NHPG 



4V 



1. Remove PG* 

2. QaCS 

3. RRNH 

4. RRNH.E0C 



The starting materials for the central amino acid moiety may 
also be obtained from commercial sources such as Bachem (King of Prussia, 
PA) or may be prepared following know methods for the synthesis of 
unnatural amino acids. Representative examples of these methods may be 

5 found in the following reviews and articles: "Highly Practical Methodology for 
the syntiiesis of D- and L-a-AmIno Adds, AT-Protected a-Amino Adds, and 
Mettiyl-a-amino adds" (Myers, A.G.; Gleason, J. L*; Yoon, T.; Kung, D. W. J. 
Am, Chem. Soc, 1997, 119, 656-673), "Recent Developments in ttie 
Stereoselective Syntiiesis of a^minoadds" (R. Outtialer, Tetrahedron, 1994, 

10 50, p.1539-1650), and "Organic Chemistry Series Volume 7: Syntiiesis of 
Optically Active a-Amino Adds (Williams, R. M.; Penmagon Press: Oxford, 
1989). 

The acyl subunit may also Indude a guanidinoaryl moiety. This 
functionality may be introduced by using azido-substituted or monoamine 
1 5 proteded benzoic adds as flie starting materials in the appropriate coupling 
step (see scheme below). The azide or protected amine may ttien be 
converted to a guanidino group in the same manner as described above. 

1. Remove PG 

JaNsorNHPG* ^ 
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Other examples of starting materials for the acyl subunits 
include the bicyclic acids below prepared and described in WO 00/74679 and 
WO 99/64002. 




In one aspect of the instant Invention the R substltuent is a 
guanldino group or a latent guanidino group masked as a protected amine or 
as an azide. This temporary functionality may later be converted to a 
guanldino group in the same manner as described above. An example is 
shewn in the scheme below. 



10 



15 




Base, 



MeOf^^OMe 



NHAe 



MeO 
AcHN 



CQzMe 




N3 



1. NaOH{aq.) 

2. aq. HCI. heat 

3. Protect amine with PG 
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The instant Invention also provides for compositions which may 
be prepared by mbdng one or more compounds of the instant invention, or 
phamiaceutically acceptable saits or tautomers thereof, with pharniaceutlcally 
acceptable carriers, exdplents, binders, dnuents or the like, to treat or 
ameliorate a variety of disorders. Examples of such disorders include, but are 
not limited to obesity, erecUle disorders, cardiovascular disorders, neuronal 
injuries or disorders, inflammatfon, fever, cognitive disorders, sexual behavior 
disorders. A therapeutteally effective dose forther refers to that amount of one 
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or more compounds of the instant invention sufficient to result in amelioration 
of symptoms of the disorder. The pharmaceutical compositions of the instant 
invention can be manufactured by methods well known in the art such as 
conventional granulating, mixing, dissolving, encapsulating, lyophilizing, 
5 emulsifying or levigating processes, among others. The compositions can be 
, in the fomi of, for example, granules, powders, tablets, capsules, syrup, 
suppositories, injections, emulsions, elixirs, suspensions or solutions. The 
instant compositions can be fonmufated for various routes of administration, 
for example, by oral adminisfa-ation, by intranasal administration, by 

1 0 transmucosal administration, by rectal administi-ation, or subcutaneous 
administration as well as intrathecal, inti^avenous, intramuscular, 
Intraperitoneal, intiranasal, intaraoculdr or intraventricular injection. The 
compound or compounds of ttie instant invention can also be administered in 
a local rattier than a systemic feshion, such as injection as a sustained 

1 5 release fomnulation. The following dosage forms are given by way of example 
and should not be construed as limiting ttie instant invention. 

For oral, buccal, and sublingual administration, powders, 
suspensions, granules, tablets, pills, capsules, gelcaps, and caplets are 
acceptable as solid dosage forms. These can be prepared, for example, by 

20 mixing one or more compounds of tiie instant invention, or phamiaceuti'caily 
acceptable salts or tautomers ttiereof, with at least one additive or excipient 
such as a starch or ottier additive. Suitable additives or excipients are 
sucrose, lactose, cellulose sugar, mannitol, maltitoi, dextran, sorbitol, starch, 
agar, alginates, chitins, chitosans, pectins, tragacanth gum, gum arable, 

25 gelatins, collagens, casein, albumin, synthetic or semi-syntfietic polymers or 
glycerides, mettiyl cellulose, hydroxypropylmethyi-cellulose, and/or 
polyvinylpyrrolidone. Optionally, oral dosage forms can contain ottier 
ingredients to aid in administration, such as an inactive diluent, or lubricants 
such as magnesium stearate, or preservatives such as paratien or sorbic 

30 acid, or anti-oxidants such as ascort)ic acid, tocopherol or cysteine, a 

disintegrating agent, binders, a thickeners, buffers, a sweeteners, flavoring 
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agents or perfuming agents. Additionally, dyestuffs or pigments may be 
added for identification. Tablets and pills may be further treated with suitable 
coating materials known in the art 

UquW dosage fomis for oral administration may be in the fonn of 
pharmaceutlcally acceptable emulsions, syrups, elixirs, suspensions, slurries 
and solutions, which may contain an inactive diluent, such as water. 
Pharmaceutical formulations may be prepared as liquid suspensions or 
solutions using a sterile liquid, such as, but not limited to, an oil, water, an 
alcohol, and combinations of these. Phamiaceutically suitable surfactants, 
suspending agents, emulsifying agents, may be added for oral or parenteral 
administration. 

As noted above, suspenstons may include oils. Such oils 
include, but are not limited to, peanut oil, sesame oil, cottonseed oil, com oil 
and olive oil. Suspension preparation may also contain esters of fetty adds 
such as ethyl deate. Isopropyl myristate, fatty add glycerides and acetylated 
fatty add glycerides. Suspension formulations may indude alcohols, such as, 
but not limited to, ethanol, isopropyl alcohol, hexadecyl alcohol, glycerol and 
propylene glycd. Ethers, such as but not limited to, poly(ethyleneglycol), 
petroleum hydrocaribons such as mineral oil and petrolatum; and water may 
20 also be used in suspension formulations. 

For intranasal administration (e.g.. to deliver compounds to the 
brain), or administration by inhalation (e.g., to deliver compounds through the 
lungs), the phamiaceutical formulatfons may be a solution, a spray, a dry 
powder, or aerosol containing any appropriate soivente and optionally other 

25 compounds such as, but not limited to, stebHizers, antimicrobial agente, 
antioxidants, pH modifieis, suifadante, bioavailability modifiers and 
combinations of these. Examples of intranasal formulations and methods of 
administration can be found in WO 01/41 782, WO 00/33813, WO 91/97947, 
U.S. Patent No. 6.180,603, and U.S. Patent No. 5,624,898. A propellent for 

30 an aerosol fonnulation may indude compressed air. nitrogen, carbon dioxide. 
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or a hydrocarbon based low boiling solvent. The compound or compounds of 
the instant Invention are conveniently delivered in the fonn of an aerosol spray 
presentation firom a nebulizer or the like. 

Injectable dosage forms generally include aqueous suspensions 
5 or oil suspensions which may be prepared using a suitable dispersant or 
wetting agent and a suspending agent Injectable fomis may be in solution 
phase or in the fomrt of a suspension, which is prepared with a solvent or 
diluent Acceptable solvents or vehicles include sterilized water. Ringer's 
solution, or an isotonic aqueous saline solution. Altematively, sterile oils may 
10 be employed as solvents or suspending agents. Preferably, the oil or fatty 
acid is non-volatile, including natural or synthetic oils, fatty acids, mono-, dl- or 
tri-glycerides. 

For injection, the pharmaceutical formulation may be a powder 
suitable for reconstitution with an appropriate solution as described above. 

1 5 Examples of these include, but are not limited to, freeze dried, rotary dried or 
spray dried powders, amorphous powders, granules, precipitates, or 
particulates. For injection, ttie fomnulatlons may optionally contain stabilizers, 
plH modifiers, surfactants, bioavailability nfKKlifiers and combinations of tfiese. 
The compounds may be fomriulated for parenteral administration by injection 

20 such as by bolus injection or continuous infusion. A unit dosage fomfi for 
injection may be in ampoules or in muKi-dose containers. 

For rectal administration, the phamiaceutical fomiulations may 
be in tfie fomn of a suppository, an ointment, an enema, a tablet or a cream for 
release of compound in the intestines, sigmoid flexure and/or rectum. Rectal 

25 suppositories are prepared by mbdng one or more compounds of the instant 
invention, or pharmaceutically acceptable salts or tautomers of the compound, 
with acceptable vehicles, for example, cocoa butter or polyethylene glycol, 
which is present in a solid phase at nomnal storing temperatures, and present 
in a liquid phase at those temperatures suiteble to release a dnig inside tiie 

30 body, such as in the rectum. Oils may also be employed in the preparation of 



wo 03/066587 



PCTAIS03/01079 



-81- 



formulations of the sort gelatin type and suppositories. Water, saline, 
aqueous dextrose and related sugar solutions, and glycerols may be 
employed In the preparation of suspension fomiulations which may also 
contain suspending agents such as pectins, carbomers. methyl cellulose, 
5 hydroxypropyl cellulose or carboxymethyl cellulose, as well as buffere and 
preservatives. 

Besides those representative dosage fomns described above, 
phamiaceutlcally acceptable exdplents and earners are generally known to 
those skilled in the art and are thus Included in the instant invention. Such 
10 exdplents and carriers are described, for example, in -Remingtons 
Pharmaceutical Sdences" Mack Pub. Co.. New Jersey (1991), which is 
incorporated herein by reference. 

The fbnnulations of the Inventfon may be designed for to be 
short-acting, fast-releasing, long-acting, and sustained-releasing as described 
15 bekm. Thus, the phannaceutteal fomwlations may also be fbnroilated for 
controlled release or for stow release. 

The instant compositions may also comprise, for example, 
micelles or liposomes, or some otti'er encapsulated fbnn, or may be 
administered In an extended release fonn to provkle a prolonged storage 
20 and/or delivery effect Therefore, tiie phamraceutical fomiulations may be 
compressed Into pellets or cylinders and Implanted Intramusculariy or 
subcutaneously as depot Injections or as implante such as stents. Such 
implants may employ known Inert materials such as sfllcones and 
bk)degradat>le polymers. 

A therapeutically effective dose refers to tiiat amount of flie 
compound that results in amelioration of symptoms. Specific dosages may be 
adjusted depending on conditions of disease, ttie age. body weight, general 
health conditions, sex, diet of tfie subject, dose intervals, administration 
routes, excretion rate, and combinations of drugs. Any of the above dosage 
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forms containing effective amounts are well within the bounds of routine 
experimentation and therefore, well within the scope of the instant invention. 
A therapeutically effective dose may vary depending upon the route of 
administration and dosage form. The preferred compound or compounds of 
5 the instant invention is a formulation that exhibits a high therapeutic Index. 
. The therapeutic index is the dose ratio between toxic and therapeutic effects 
which can be expressed as tiie rati'o between LD50 and ED50. The LD50 is 
ttie dose lethal to 50% of the population and the ED50 is the dose 
tfierapeutically effective In 50% of tiie population. The LD50 and ED50 are 
10 determined by standard phamiaceutical procedures in animal cell cultures or 
experimental animals. 

The present invention also provides methods of enhancing 
MC4-R activity in a human or non-human animal. The metiiod comprises 
administering an effective amount of a compound, or composition, of the 

1 5 instant invention to said mammal or non-human animal. Effective amounts of 
the compounds of the instant invention include those amounts tiiat activate 
MC4-R which are detectable, for example, by an assay described below, or 
any otiier assay known by tiiose skilled in the art that detect signal 
transduction, in a biochemical pathway, through activation of G-protein 

20 coupled receptors, for example, by measuring an elevated cAMP level as 
compared to a contanol model. Accordingly, ''activating" means tiie ability of a 
compound to initiate a detectable signal. Effective amounts may also include 
those amounts which alleviate symptoms of a MC4-R disorder tifeatable by 
activating MC4-R. 

25 An MC4-R disorder, or MC4-R-mediated disease, which may be 

treated by those methods provided, include any biological disorder or disease 
in which MC4-R is implicated, or which inhibition of MC4-R potentiates a 
biochemical pathway that is defective in the disorder or disease state. 
Examples of such diseases are obesity, erectile disorders, cardiovascular 

30 disorders, neuronal injuries or disorders, inflammation, fever, cognitive 
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di'sorders, type II diabetes, polycystic ovary disease. Syndrome X, 
complications from obesity and diabetes, and sexual behavior disorders. In a 
preferred embodiment the instant invention provides compounds, 
• compositions, and methods effective for reducing energy intake and body 
5 weight; reducing serum insulin and glucose levels; alleviating insulin 
resistance; and reducing serum levels of free fatty acids. Accordingly, the 
instant invention is particularly effective in treating tiiose disorders or diseases 
associated vAth obesity or type II diabetes. 

Treating" within the context of the instant Invention, Uierefore, 
1 0 means an alleviation of symptoms associated with a disorder or disease, or 
halt of further progression or worsening of those symptoms, or prevention or 
prophylaxis of the disease or disorder. For example, within the context of 
obesity, successful treatment may include an alleviation of symptoms or 
halting the progression of ttie disease, as measured by reduction in body 
1 6 weight, or a reduction in amount of food or energy intake. In this same vein, 
successful treatment of type i or type II diabetes may include an alleviation of 
symptoms or halting the progresston of ttie disease, as measured by a 
decrease in serum glucose or insulin levels in, for example, hyperinsulinemic 
or hyperglycemk; patients. 

20 ECso values of test compounds may be determined by treating 

cells expressing MC4-R witti test compound and lysing the cells and 
measuring intercellular cAMP concentration with an Amersham-Phamiacia 
RPA-559 cAMP Scintillation Proximity Assay (SPA) kit The compounds of 
tiie invention having the various fonmula lA through IXA are tested and display 

25 -log ECso values above about 3. 

In vivo studies are conducted to observe the effect of MCR-4 
agonists on energy intake, body weight hyperinsulinemia. and glucose levels. 
All studies are conducted witii male 9-10 week okl ob/ob mice which display 
early onset of obesity, insulin resistance and diabetes due to leptin deficiency. 
30 Mice are acclimated in tiie facility for 1 week before studies and are caged 
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individually. Vehicle-treated (control) and dmg treated mice studies are 
always run In parallel. In multklay studies, mice (8-1 5 per group) are 
monitored for baseline body weight, fasting levels of glucose, insulin, blood 
lipids and energy expenditure and then injected twice daily (9 a.m. and 5 p.m.) 
5 with 3 mg/kg of a MC4-R agonist of the present invention for 4 weeks. Body 
weight as well as food and water intake are monitored daily. Animals are 
fasted ovemight for measurements of fasting levels of ghicose, insulin, and 
lipids once a week until the end of the study. Energy expenditure (resting 
metabolic rate, i.e., O2 consumption and CO2 production) are monitored In air 

1 0 tight chambers at the end of the study on fed animals. O2 consumption and 
CO2 production are measured using Oxymax systems (Columbus 
Instruments). Oral glucose tolerance test (OGTT - a routine test for diabetes 
and glucose intolerance) is performed on ovemight fasted mice at the end of 
the study. Blood glucose and oral glucose tolerance are measured using a 

1 5 glucose monitor (Onetouch sold by Lifescan). Free fatty ackis are measured 
using an non-esterrfied free fatty acids enzymatic assay (Waco Chemicals). 
Serum Insulin levels are measured by immunoassay (Alpco). 

The effect of the compounds of the present inventton on food 
intake is detemilned by measuring grams/mouse/day throughout a 4 week 
20 study. Food is monitored every morning. CunHilative food intake represents 
the total amount of grams the mice consume during the study. A significant 
reduction in food intake is demonstrated in those mice treated IP with the 
compounds of the present inventton. 

The effect of the compounds of the present invention on body 
25 weight is detemfiined by measuring grams/mouse throughout a 4 week study. 
Mice are weighed every morning. A significant body weight reduction is 
demonstrated in those mice treated IP with the compounds of the present 
invention. 

The effect of the compounds of the present Invention on blood 
30 glucose levels is detemnined by measuring blood glucose levels as 
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represented as mg of glucose/dL of blood. Mice are fasted overnight and 
glucose levels are measured the following morning. Vehicle treated mice 
show an increase in blood glucose consistent with the rapid progression of 
diabetes in this mouse strain whereas, diabetes is slowed down considerably 
5 in drug treated mice. A significant reduction in fasting glucose levels is 
demonstrated in those mice treated IP with the compounds of this invention. 

The effect of the compounds of the present inventfon on glucose 
levels during oral glucose tolerance test (OGTT) is detennined by measuring 
blood glucose in ovemight fasted mice. Blood glucose is represented as mg 

10 of glucose/dL of blood. Glucose levels are measured the following morning. 
Orally administered glucose quickly elevates blood glucose, similar to a meal, 
and the response to this exogenous glucose gives a measure of how well the 
body regulated glucose homeostasis. Vehicle treated mice show an elevated 
response to glucose consistent with their diabetic state, whereas drug treated 

1 5 mice show a veiy much improved glucose disposal. 

The effect of the compounds of the present invention on free 
fatty add (FFA) levels is determined by measuring mmoles of FFA/L of serum. 
Mice are'fasted ovemight and free fatty add levels are measured the following 
moming. Vehlde treated mice show elevated levels of FFA throughout the 
20 study consistent with their obese state, whereas the dmg treated mice 
diab^s show a dramatic decrease. 

The effect of the compounds of the present invention on serum 
insulin levels is detennined by measuring senim insulin levels one hour after 
single IP dosing of I and 3 mg/kg in ovemight fasted ohfob mice. Senim 
25 insulin levels are represented as ng of Insulln/mL of serum. Dmg treated mice 
show a dose dependent decrease relative to vehicle. 



It is understood that the invention is not limited to the 
embodiments specifically set forth herein for illustration, but embraces all such 
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forms thereof as would be understood by one of skill in the art and come 
within the scope of the following dalms. 
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CLAIMS 

What is claimed is: 

1 . A compound of fomiula lA 



oil d12 






R'' R^^ 




2 

3 wherein 

4 V is selected from a carbon atom or is absent from tiie 

5 ring such that the carbon atom bonded to R^^ is bonded to the carbon atom 

6 bonded to R^® forming a 5-membered ring; 

7 ' Q. W, X. Y, and Z are Independently selected from the 

8 group consisting of carbon atoms and nitrogen atoms; 

9 R\ r2, r3, r*, and R* may be the same or different, and 

10 are each independently select from the group coning of H. CI. I. F, Br, 

1 1 OH. NH2. CN. NOa, and substituted and unsubstituted aryl. alkoxy, amino, 

12 alkyi. alkenyl, alkynyt. alkylamino, dialkylamino. cydoalkyl. heterocyclyiamino, 

1 3 heteroarylamino. aminocarbonyl. alkylaminocarbonyl. dialkylamlnocaft)onyl. 

14 cyctoalkylamlnocarbonyl, arytamlnocarbonyl. hetero(^ylamlnocarfoonyl, 

1 5 heteroarylaminocarbonyl groups, and groups of fonnula IIA or IIB; 
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f f ' f 

IIA IIB 

1 6 wherein may be absent if W is a nitrogen atom; 

1 7 wherein may be absent if X is a nitrogen atom; 

1 8 wherein R^ may be absent if Z is a nitrogen atom; 
1 g wherein R^ may be absent if Y is a nitrogen atom; 

20 wherein may be absent if Q is a nitrogen atom; 

21 wherein one of R\ R^ R^ R^ or R® is a group having the 

22 fonnula IIAorliB; 

23 R^' is selected from the group consisting of H. and 

24 substituted and unsubstituted allcyl, allcenyl. allcynyi. cycloailcyt. aryl. 

25 heteroaryl, heterocydyl. arylall<yl, heteroarylalicyl, and cyctoali<yiail<yl groups; 

26 R^ is selected from the group consisting of substituted 

27 and unsubstituted aikyt. aikenyl, allcynyi, cydoaikyl. aryl. heteroaryl, 

28 hetenx^dyl. arylall^, heteroarylalM, and cydoalkylalkyi groups; 

29 or R^' and R^, together with the nitrogen to which they are 

30 bound, form a substituted or unsubstituted heterocydyl or heteroaryl group; 

31 R^' is seized finom the group consisting of H. substituted 

32 and unsubstituted aryl, alkyl. aikenyl, alkynyl. cydoaikyl, heteroaryl, 

33 hetenx^dyl, heterocydylaikyi, aryialkyi, heteroaryiaikyl. and cydoalMalkyI 

34 groups; 
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35 R"*' is selected from the group consisting of H, and 

36 substituted and unsut)stituted ailcyt, alicenyl, alkynyl, cydoaikyi groups. 

37 heterocydylallcyl groups, cydoall<ylall<yl, aryl, heteroaryl groups, heterocydyl 

38 groups, aryialkyi groups, and heteroarylalkyi groups; 

39 is selected from the group consisting of H, substituted 

40 and unsubstituted alkyi groups, substituted and unsubstituted cydoaikyi 

41 groups, substituted and unsubstituted aryl groups, substituted and 

42 unsubstituted heterocydyl groups, substituted and unsubstituted heteroaryl 

43 groups, substituted and unsubstituted alkenyl groups, substituted and 

44 unsubstituted alkynyl groups, substituted and unsubstituted aryialkyi groups, 

45 substituted and unsubstituted heteroarylalkyi groups, substituted and 

46 unsubstituted heterocydylaikyi groups, substituted and unsubstituted 

47 cydoalkylalkyi groups, and substituted and unsubstituted aminoalkyi groups; 

48 r' Is selected from the group consisting of H, substituted 

49 and unsubstituted alkyI groups, substituted and unsubstituted cydoaikyi 

50 groups, and substituted and unsubstituted aryl groups; 

51 R^ is selected fiiom the group consisting of H, substituted 

52 and unsubstituted alkyi groups, substituted and unsubstituted cydoaikyi 

53 groups, substituted and unsubstituted aryl groups, substituted and 

54 unsubstituted hetero<^yi groups, substituted and unsubstituted heteroaryl 

55 groups, substituted and unsubstituted alkenyl groups, substituted and 

56 unsubstituted aryialkyi groups induding aryialkyi groups substituted vAVn 

57 groups of formula IIA or IIB. substituted and unsubstituted heteroarylalkyi 

58 groups induding heteroarylalkyi groups substituted with groups of formula IIA 

59 or IIB, substituted and unsubstituted heteropydyialkyl groups, substituted and 

60 unsubstituted cydoalkylaikyi groups, and substituted and unsubsfituted 

61 aminoall^ groups; 

62 R® is selected from the group consisting H, substituted 

63 and unsubstituted alkyI groups, substituted and unsubstituted cydoaikyi 
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64 groups, substituted and unsubstituted aryl groups, substituted and 

65 unsubstituted heterocyclyl groups, substituted and unsubstituted heteroaryl 

66 groups, substituted and unsubstituted alkenyl groups, substituted and 

67 unsubstituted arylalkyi groups, substituted and unsubstituted heteroarylail^ 

68 groups, substituted and unsubstituted heterocydylallcyl groups, substituted 

69 and unsubstituted cydoallcylalkyl groups, and substituted and unsubstituted 

70 aminoallcyl groups; 

71 is selected from the group consisting of H, substituted 

72 and unsubstituted alkyi groups, substituted and unsubstituted cycloalkyi 

73 groups, substituted and unsubstituted aryi groups, substituted and 

74 unsubstituted heterocyclyl groups, substituted and unsubstituted heteroaryl 

75 groups, substituted and unsubstituted alkenyl groups, substituted and 

76 unsubstituted arylalkyi groups, substituted and unsubstituted heteroarylalkyl 

77 groups, substituted and unsubstituted heterocyclylalkyi groups, substituted 

78 and unsubstituted cycloalkylalkyi groups, and substituted and unsubstituted 

79 aminoalkyl groups; 

80 R}\ R^^ and R^® are selected from the 

81 group consisting of H, CI, F, Br, I, -CN, -OH, -NO2, substituted and 

82 unsubstituted aryl, substituted and unsubstituted -C(=d)-alkyl groups, 

83 substituted and unsubstituted alkylcarbonyialkyl groups, substituted and 

84 unsubstituted alkoxy groups, substituted and unsubstitajted aryloxy groups, 

85 substituted and unsubstituted alkyi groups, substituted and unsubstituted 

86 cycloalkyi groups, substitijted and unsubstituted arylalkyi groups, substituted 

87 and unsubstituted heteroarylalkyl groups, substituted and unsubstituted 

88 heterocydylalkyi groups, substihjted and unsubstituted --NH2 groups, 

89 substituted and unsubstituted N(H)(alkyi) groups, substituted and 

90 unsubstituted -NH(aryl) groups, substihjted and unsubsti'tiited - 

91 NH(heterocyclyl) groups, substituted and unsubstituted -N(alkylKaryl) groups, 

92 substituted and unsubstituted -N(alkyl)(heterocydyl) groups, substituted and 

93 unsubstituted -N(aryl)(heterocydyl) groups, substituted and unsubstituted - 
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94 N(alkyl)2 groups, substituted and unsubstituted -N(aryi)2 groups, substituted 

95 and unsubstituted -N(heterocyclyl)2 groups, -C(=0)-OH groups, substituted 

96 and unsubstituted -C(=0)-0(alkyl) groups; substituted and unsubstituted 

97 amide groups, substituted and unsubstituted sulfone groups, and substituted 

98 and unsubstituted sulfonamide groups; ■ 

99 wlierein and R^® together can represent a double 

100 bond between the carbon atoms bonded to R^^ and R^®; 

101 wherein R^^ and R^* are absent If V Is absent; 

1 02 R^"* and R^' are selected from ttw group consisting of H, 

1 03 and substituted and unsubstituted atkyi groups; 

1 04 or R^* and R^' togettier with the two carbon atoms to 

1 05 which they are bound fonn a substituted or unsubstituted. saturated or 

1 06 unsaturated, carboc^lc or heterocyclic ring comprising 5, 6, or 7 members; 

107 R^« is selected from ttie group consisting of H, substituted 

108 and unsubstituted alkyi groups, substituted and unsubstituted cydoalkyl 

1 09 groups, and substituted and unsubstituted aryl groups; and 

1 1 0 prodnjgs thereof, phamnaceuticaily accepteble salts 

1 1 1 tiiereof, stereoisomers tiiereof, tautomers thereof, hydrates thereof, hydrides 

112 thereof, and solvates tiiereof. 

1 2. A compound of dalm 1 , wherein one or more of R^^ R^ 

2 R*.R^''.R',andR**isH. 

1 3. A compound of dalm 1 , wherein is selected from the 

2 group consisting of substituted and unsubstituted aryialicyl groups, and 

3 substituted and unsubstituted heteroarylallcyi groups. 
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1 4. A compound of claim 1 , wherein R^' is selected from the 

2 group consisting of substituted and unsubstrtuted cycioaikyi, polycyclic 

3 cycloalkyi, alkenyl, alkyi, and aryl groups. 

1 5. A compound of claim 1 , wherein R^' is H, and R^ Is 

2 selected from the group consisting of substituted and unsubstituted alkyI, 

3 * arylalkyi, and heteroarylalkyi groups, 

1 6. A compound of claim 1 , wherein R^' and R^, together with 

2 the nitrogen to which they are bound, form a substituted or unsubstituted 

3 heterocyclyl group. 

1 7. A compound of claim 1 . wherein R^^ and R^^ together 

2 with the two carbon atoms to which they are bound form a substituted or 

3 unsubstituted carbocyclic ring comprising 6 members. 

1 8. A compound of claim 1 , wherein Q Is a carbon atom and 

2 R^ is a group of fomnula MA or IIB. 

1 9. A compound of formula IIIA: 

9 9° o R« R« 

R« V' 

IIIA 

2 wherein 



3 
4 



Q. W. X, Y, and Z are independently selected finom the 
group consisting of carbon atoms and nitrogen atoms; 
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5 R\ R\ R^, r\ and may be the same or different, and 

6 are each independently selected from the group consisting of H, CI, I, F, Br, 

7 OH. NH2, CN, NO2, and substituted and unsubstituted aryl, alkoxy, amino, 

8 alkyi, alkenyl, alkynyl. alkylamino, dialkylamino, cycloalkyi, heterocydylamino, 

9 hetenDarylamino, aminocarbonyl, alkyiaminocarbonyl, dtalkylamlnocarbonyl, 

1 0 cydoalkylaminocarbonyl, arylaminocarbonyi, heterocyclylaminocarbonyl, 

1 1 heteroarylaminocarbonyi groups, and groups of fomnula IIA or liB; 

"A IIB 

1 2 wherein R^ may be absent if W is a nitrogen atom; 

1 3 wherein R^ may be absent if X is a nitrogen atom: 

14 wherein R^ may be absent if Z Is a nitrogen atom; 

1 5 wherein R^ may be absent if Y is a nitrogen atom; 

1 6 wherein R® may be absent if Q is a nitrogen atom; 

1 7 wherein one of R\ R^ R^ R"*, or R^ is a group having the 

18 formula IIA or IIB; 

19 R^' is selected from the group consisting of H, and 

20 substituted and unsubstituted alkyI, alkenyl, alkynyl, cycloalkyi, aryl, 

21 heteroaryl, heterocyclyl, arylalkyi, heteroarylalkyi, and cycloalkylalkyi groups; 

22 R^ is selected from the group consisting of substituted 

23 and unsubstituted alkyI, alkenyl, alkynyl, cycloalkyi, aryl, heteroaryl, 

24 heterocydyl, arylalkyi, heteroarylalkyi, and cydoaikylalkyi groups; 



wo 03/066587 



PCT/US03/01079 



-94- 



25 or R'** and R^, together with the nitrogen to which they are 

26 bound, fomi a substituted or unsubstituted heterocydyi or heteroaryl group; 

27 R^* is selected from the group consisting of H and 

28 substituted and unsubstituted aryl, alkyi, alkenyi, alkynyl, cycloalkyi, 

29 heteroaryl, heterocydyi, heterocyclylalkyi, aiylalkyl, heteroarylalkyi, and 

30 cydoaikylalkyi groups; 

31 R^' is selected from the group consisting of H. and 

32 substituted and unsubstituted alkyI, alkenyi, alkynyl, cycloalkyi groups, 

33 heterocydyialkyl groups, cydoaikylalkyi, aryl, heteroaryl groups, heterocydyi 

34 groups, arylalkyi groups, and heteroaryialkyi groups; 

35 R^ is selected from the group consisting of H, substituted 



36 and unsubstituted alkyi groups, substituted and unsubstituted cydoalkyi 

37 groups, substituted and unsubstituted aryl groups, substituted and 

38 unsubstituted heterocydyi groups, substituted and unsubstituted heteroaryl 

39 groups, substituted and unsubstituted alkenyi groups, substituted and 

40 unsubstituted alkynyl groups, substituted and unsubstituted arylalkyi groups, 

41 substituted and unsubstituted heteroaryialkyi groups, substituted and 

42 unsubstituted heterocydyialkyl groups, substituted and unsubstituted 

43 cydoaikylalkyi groups, and substituted and unsubstituted aminoalkyi groups; 



44 R^ is seieded from the group consisting of H, substituted 

45 and unsubstituted alkyi groups, substituted and unsubstituted cydoalkyi 

46 groups, and substituted and unsubstituted aryl groups; 

47 . R® is selected from the group consisting of H, substituted 



48 and unsubstituted alkyi groups, substituted and unsubstituted cydoalkyi 

49 groups, substituted and unsubstituted aryl groups, substituted and 

50 unsubstituted heterocydyi groups, substituted and unsubstituted heteroaryl 

51 groups, substituted and unsubstituted alkenyi groups, substituted and 

52 unsubstituted arylalkyi groups including arylalkyi groups substituted with 

53 groups of formula IIA or IIB, substituted and unsubstituted heteroaryialkyi 
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54 groups including heteroaryfallcyl groups substituted with groups of formula IIA 

55 or IIB. substituted and unsubstituted heterocyclylalkyi groups, substituted and 

56 unsubstituted cydoalkylalkyl groups, and substituted and unsubstituted 

57 aminoalkyi groups; 

58 R^^ R". R« R^^ R^^. and R«are selected from 

59 the group consisting of H, CI. F. Br, I, OH, -CN, -NO2 substituted and 

60 unsubstituted alkoxy groups, and substituted and unsubstituted alkyi groups; 

^'^ R" and R" are independently selected from the group 

62 consisting of H, substituted and unsubstituted alkyl groups, substituted and 

63 unsubstituted cydoalkyl groups, substituted and unsubstituted aryl groups, 

64 substituted and unsubstituted arylalkyi groups, substituted and unsubstituted 

65 heterocyclylalkyf groups, substituted and unsubstituted -C(=0)-0(alkyl) 

66 groups, substituted and unsubstituted -C(=0)-0(aryl) groups, -C(=0)-OH 

67 groups. -C(=0)-NH2 groups, substituted and unsubstituted -C(=0)-N(H)(alkyl) 

68 groups, substituted and unsubstituted -C(=0)-N(alkyl)2 groups, substituted 

69 and unsubstituted -q=0)-N(H)(aryl) groups, substituted and unsubstituted 

70 -C(=0)-N(aiylXall^) groups, substituted and unsubstituted -C(=0)-N(aryl)2 

71 groups, substituted and unsubstituted -C(=0)-N(H)(heterocyclyl) groups. 

72 substituted and unsubstituted -C(=0)-N(alkylXheterocyclyl) groups. 

73 substituted and unsubstituted -C(=0)-N(arylXheterocyclyl) groups, substituted 

74 and unsubstituted -C(=0)-N(heterocyclyl)2 groups; and substituted an 

75 unsubstituted alkylsulfonylalkyi groups; 

^® «"R^^ and R^* may join together with the carbon atom to 

77 whteh they are bound to forni a substituted or unsubstituted caifaocydic or 

78 heterocyclic ring; and 

^® prodrugs thereof, phamiaceutlcally acceptable salts 

80 thereof, stereoisomers thereof, tautomers thereof, hydrates thereof, hydrides 

81 thereof, and solvates thereof. 
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1 1 0. A compound of daim 9, wherein one or more of R"*', R^ 

2 and Is H. 

1 1 1 . A compound of daim 9, wherein Is seleded from the 

2 group consisting of substituted and unsut)stituted arylalkyi groups, and 

3 substituted and unsubstKuted h^roaryialkyl groups. 

1 1 2. A compound of daim 9. wherein R^ Is selected from the 

2 group consisting of substituted and unsubstituted cydoalkyl. (xilycydic 

3 cydoalkyl. alkenyl, alkyi, and aryl groups. 

1 13. A compound of daim 9, wherein R^' is H and R^ is 

2 selected from the group consisting of substituted and unsubstituted alkyI, 

3 arylalkyi, and heteroarylalkyi groups. 

1 1 4. A compound of daim 9, wherein R^' and R^, togetiier wlUi 

2 ttie nifapogen to which they are bound fonn. a substituted or unsubstituted 

3 heterocydy! group. 

1 1 5. A compound of daim 9, wherein R" and R^*, togetiier 

2 wtth the cartwn atom to which they are bound, form a substituted or 

3 unsubstituted carbocydkXM-heterocydk: ring. 

1 1 6. A compound of daim 9, wherein Q is a carbon atom and 

2 R® is a group of fonnula IIA or IIB. 
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1 7. A compound of daim 9 having formula IIIB: 




wherein the dotted lines in the 6-membered cartx)cyclic 



3 ring indicate that the G-membered ring is a sut)stituted or unsubstituted 
•4 cydohexyl or benzene ring; and 



6 group consisting of a CH2 group, a C(=0) group, a NH group, a substituted or 

7 unsubstituted N(allcyl) group, a qHXC(=0)-0(all«yl)) group, a C(HXC(=0)- 

8 NH2) group, a C(HXC{=0)-N(H)(a«cyl)) group, a C(HKC(=0)-N(HXaryl)) group, 

9 a C(HXC(=0)-N(alkyi)2) group, a C(HXC(=0)-N(aryl)2) group, substituted and 

1 0 unsubstituted alkoxyailcyl groups, and substituted and unsubstituted arylaikyi 

1 1 groups. 

1 18. A compound of fomiulalVA: 



further wherein A is independently selected ftom the 




r' r* 



IVA 



2 



wherein 
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3 Vis selected from a carbon atom or is absent from the 

4 ring sudi that ttiecart)on atom bonded to is bonded to the carbon atom 

5 bonded to R^^ fomiing a 5-membered ring. 

6 W, X, Y, and Z are independently selected from the group 

7 consisting of carixjn atoms and nitrogen atoms; 

8 R\ R*. R', R*. R^, R*. R^ and R^" are Independently 

9 selected from the group consisting of H, CI, F, Br, I, OH, -CN, -NO2 

10 substituted and unsubstituted alkoxy groups, and substituted and 

11 unsubstituted alkyi groups; 

12 R° and R° are independently selected from the group 



13 consisting of H. substKuted and unsubstituted alkyI groups, substitoted and 

14 unsubstituted (^oatkyl groups, substituted and unsubstituted aryl groups. 

1 5 substituted and unsubstituted arylaikyi groups, substituted and unsubstituted 

16 heterocydylalkyl groups, substituted and unsubstituted -C(-0)-0(alkyl) 

17 groups, substituted and unsubstitoted -C(O)-0(aryi) groups. -C(-0)-OIH 

18 groups, -C(=0)-NH2 groups, substituted and unsubstituted -C(=0)-N(H)(alkyl) 

1 9 groups, substitoted and unsubstituted -C(=0)-N(alkyl)2 groups, substitoted 

20 and unsubstituted -C(=0)-N(HKaryl) groups, substituted and unsubstituted 

21 -C(=0)-N(aryl)(alkyl) groups,.substituted and unsubstituted -C(=0)-N(aryl)2 

22 groups, substituted and unsubstitoted -C(=0)-N(H)(heterocyciyl) groups. 

23 substituted and unsubstituted -C(=0)-N(alkyl)(heterocyclyl) groups. 

24 substituted and unsubstituted -C(sO)-N(aryl)(heterocyclyl) groups, substituted 

25 and unsubstitoted •C(sO)-N(heterocyciyi)2 groups; and substituted and 

26 unsubstituted alkylsulfonylalkyi groups; 

27 wherein or R^ and R^ may join togetiier witti ttie carton to 

28 which they are bound form a substituted or unsubstituted cartsocyciic or 

29 heterocyclic ring; 
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30 R^^ is selected from the group consisting of H, substituted 

31 and unsubstituted alky! groups, substituted and unsubstituted cycloaikyi 

32 groups, and substituted and unsubstituted aryl groups; 

33 R^^ is selected from the group consisting H, substituted 



34 and unsubstituted alkyi groups/substituted and unsubstituted cycloaikyi 

35 groups, substituted and unsubstituted aryl groups, substituted and 

36 unsubstituted heterocydyl groups, substituted and unsubstituted heteroaryl 

37 groups, substituted and unsubstituted alkenyl groups, substituted and 

38 unsubstituted ar>^alkyl groups Including arylalkyi groups substituted with 

39 groups of formula IIA or IIB, substituted and unsubstituted heteroarylalkyi 

40 groups including heteroarylalkyi groups substituted with groups of fomnula IIA 

41 or IIB, substituted and unsubstituted heterocyclylalkyi groups, substituted and 

42 unsubstituted cycloalkylalkyi groups, and substituted and unsubstituted 

43 iaminoalkyt groups; 

44 R^^ and R'^^are independentiy selected from the group 

45 consisting of H, substituted and unsubstituted alkyI groups, substituted and 

46 unsubstituted cydoalkyl groups, substituted and unsubstituted aryl groups, 

47 substituted and unsubstituted heterocydyl groups, substituted and 

48 unsubstituted heteroaryl groups, substituted and unsubstituted alkenyl groups, 

49 substituted and unsubstituted arylalkyi groups, substituted and unsubstituted 

50 heteroarylalkyi groups, substituted and unsubstituted heterocydylalkyi groups, 

51 substituted and unsubstituted cydoalkyialkyi groups, and substituted and 

52 unsubstituted aminoaikyi groups; 



, 53 R^^ R^^ R^^ R^^ and R^® are independentiy selected 

54 from H, substituted and unsubstituted alky! groups, substituted and 

55 unsubstituted cydoalkyl groups, and substituted and unsubstituted aryl 

56 groups; 

57 wherein R^® and R^^ are absent if V Is absent; 
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se R^, R^, R^, and, R^^ are independentiy selected from 

59 the group consisting of H, substituted and unsubstituted alicyl groups, and 

60 groups liaving the formula IIA or IIB; 

• f r f 

IIA IIB 

61 wherein may be absent if W is a nitrogen atom; 

62 wherein may be absent if X is a nitrogen atom; 

63 wherein R^^ may be absent if Y is a nitrogen atom; 

64 wherein R^ may be absent if Z is a nitrogen atom; 

65 wherein one of R^, R^, R^ or R^ is a group having the 

66 fonnula IIA or MB; 

67 R^' is selected finom the group consisting of H. and 

68 substituted and unsubstituted alkyl. alkenyt. ail<ynyi. cydoalkyl, aryi, 

69 heteroaryl, hetero<^ctyl. arylalicyl, heteroarylaikyi, and cyctoalkylaikyi groups; 

70 R^ is selected fix)m the group consisting of substituted 

71 and unsubstituted alkyl, alkenyl, aikynyi, cydoalkyl, aryl, heteroaryl. 

72 heterocydyi. arylatkyi, heteroarylaikyi, and cydoalkylaikyi groups; 

73 or R^' and R^, together with the nitrogen to which they are 

74 bound, fbnm a substituted or unsubstituted heterocydyi or heteroaryl group: 

75 R^ is selected from the group consisting of H. substituted 

76 and unsubstituted aryl, alkyl, alkenyl, alkynyl, cydoalkyl, heteit)aryl. 
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77 heterocydyl, heterocydylalkyf, arylalkyl. heteroarylalkyi, and cydoalkylalkyl 

78 groups; 

79 R"' is selected from the group consisting of H, and 

80 substituted and unsubstituted alkyi, alkenyf, alkynyl, cydoalkyl groups, 

81 heterocydylalkyl groups, cydoalkylalkyl, aryl, heteroaryl groups, heterocydyl 

82 groups, arylalkyl groups, and heteroarylalkyi groups; and 

83 R^, r2*, and R^ are independently selected from 

84 the group consisting of H, substituted and unsubstituted alkyI groups, 

85 substituted and unsubstituted cydoalkyl groups, and substituted and 

86 unsubstituted aryl groups; 

87 wherein R^^ and R^ together can represent a double 

88 bond between tfie carbons bonded to R^ and R^, 

89 wherein R^^ and R^^ together can represent a double 

90 bond between tiie carbons bonded to R^ and R^; 

91 and R^ are independentiy selected from the group 

92 consisting of H, and substituted and unsubstituted alkyI groups; 

93 wherein R^* and R^ togetfier can represent a double 

94 bond between ttie carbon atoms bonded to R^ and R^; and 

95 prodmgs tfiereof, pharmaceutfcally acceptable salts 

96 tfiereof. stereoisomers ttiereof, tautomers ttiereof, hydrates tiiereof, hydrides 

97 thereof, and solvates Uiereof. 

1 1 9. A compound of dalm 18, wherein one or more of R**, R^\ 

2 R^^R^^andR«lsH. 

1 20. A compound of claim 18, wherein R^^ is selected from tiie 

2 group consisting of substituted and unsubstituted arylalkyl grxnips, and 

3 substituted and unsubstituted heteroarylalkyi groups. 
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1 21 . A compound of daim 1 8, wherein R^' is selected from the 

2 group consisting of substituted and unsubstituted cycloaikyl. polycydic 

3 cydoalkyl. allcenyi. ailcyt. and aryi groups. 

1 22. A compound of daim 18, wherein R^' is H and R^ Is 

2 selected from the group consisting of substituted and unsubstituted a\k^. 

3 - aryialkyi. and heteroarylalkyl groups. 

1 23. A compound of daim 1 8, wherein R^' is H and R^ is 

2 selected from the group consisting of substituted and unsubstituted 

3 dialkytaminoethyi, 4-ethyibenzyi, 3-chlorobenzyi, 2,4-dichlorobenzyl. 3- 

4 methylbenzyl, benzyl, 4-fluoroben^, 3-methoxybenzyl, 2-chlorobenzyl, and 

5 thiophene groups. 

1 24. A compound of daim 1 8, wherein R^' and R^, together 

2 with the nitrogen to which they are bound, form a substituted or unsubstituted 

3 heterocydyi group. 

1 25. A compound of daim 1 8, wherein R^ and R^, together 

2 with carbon atom to which they are bound, fonn a substituted or unsubstituted 

3 carbocydic or hetero<^dic ring. 

1 26. A compound of daim 1 8 having the formula IVB: 
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2 wherein the dotted lines in the GHiiembered carbocyciic 

3 ring indicate that the 6*membered ring is a substituted or unsubstituted 

4 cyclohexyi or benzene ring; and 

5 further wherein A is independently selected from the 



6 group consisting of a CH2 group, a C(=0) group, a NH group, a substituted or 

7 unsubstituted N(alkyl) group, a C(H)(C(=0)-0(alkyl)) group, a C(H)(C(=0)- 

8 NH2) group, a C(H)(C(=0)-N(H)(alkyl)) group, a C(H)(C(=0)-N(H)(aryl)) group. 

9 a C{H)(C(=0>-N(alkyl)2) group, a C(H)(C(=0)-N(aryl)2) group, substituted and 

10 unsubstituted alkoxyalkyi groups, and substituted and unsubstituted arylalkyl 

1 1 groups. 

1 27. A compound of formula VA: 




VA 

2 wherein 

3 T is selected from the group consisting of S, and NR^^ 

4 groups; 

5 Q, W, X, Y, and Z are independently selected from the 

6 group consisting of cart>on atoms and nitrogen atoms; 

7 R\ R^, R^, R*, and R^ may be the same or different, and - 

8 are each independently selected from the group consisting of H, CI, I, F, Br, 

9 OH, NH2, CN, NO2. and substituted and unsubstituted aryl. alkoxy, amino, 

10 alkyi, alkenyl, alkynyl, alkylamino, dialkylamino, cycloalkyi, heterocyclylamino, 

1 1 heteroarylamino, aminocarbonyl, alkylaminocartsonyl, dialkylaminocarbonyl, 
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12 cycloalkylaminocart)onyl, arylaminocarbonyl, heterocyciylaminocarbonyl, 

13 heteroarylaminocarbonyi groups, and groups of formula IIA or IIB; 






IIA IIB 


14 


wherein may be absent if W is a nitrogen atom; 




wherein may be absent if X is a nitrogen atom; 


15 


wherein may be absent if Z is a nitrogen atom; 


16 


wherein R^ may be absent if Y is a nitrogen atom; 


17 


wherein R^ may be absent if Q is a nitrogen atom; 



1 8 wherein one of R^ , R^. R^. R^ or R^ is a group having the 

19 fonfnula IIA or IIB; 

20 R^' is selected from the group consisting of H, and 

21 substituted and unsubstltuted alkyi, alkenyl, alkynyl, cydoaikyl, aryi, 

22 heteroaryl, heterocydyi, arylalkyl, heteroarylaikyi, and (^loalkytalkyl groups; 

23 R^ is selected from the group consisting of substituted 

24 and unsubstltuted alkyl. aikenyl, alkynyl, cydoaikyl, aryl, heteroaryl, 

25 heterocydyl, arylalkyl, heteroarylalkyl, and cydoalkylalkyi groups; 

26 or R^' and R^, together with the nitrogen to which they are 

27 bound, form a substituted or unsubstltuted heterocydyl or heteroaryl group; 

28 R^ is selected from the group consisting of H, substituted 

29 and unsubstltuted aryl, alkyl, alkenyl, alkynyl. cydoaikyl, heteroaryl, 
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30 heterocyciyi, heterocyclytaikyt, aryfalkyi, heteroarylalkyi, and cycloalkylaikyi 

31 groups; 

32 R^' is selected from the group consisting of H, and 

33 substituted and unsubstituted alkyi, alkenyl, atkynyl, cydoalkyl groups, 

34 heterocydylalkyi groups, cycloalkylaikyi, aryl, heteroaryl groups, heterocydyl 

35 groups, arylalkyi groups, and heteroarylalkyi groups; 

36 is selected from the group consisting of H, substituted 

37 and unsubstituted aikyi groups, substituted and unsubstituted cydoalkyl 

38 groups, substituted and unsubstituted aryl groups, substituted and 

39 unsubstituted heterocydyl groups, substituted and unsubstituted heteroaryl 

40 groups, substituted and unsubstituted alkenyl groups, substituted and 

41 unsubstituted alkynyl groups, substituted and unsubstituted arylalkyi groups, 

42 substituted and unsubstituted heteroarylalkyi groups, substituted and 

43 unsubstituted heterocydylalkyi groups, substituted and unsubstituted 

44 cycloalkylaikyi groups, and substituted and unsubstituted aminoalkyi groups; 

45 R^ is selected from the group consisting of H, substituted 

46 and unsubstituted alkyi groups, substituted and unsubstituted cydoalkyl 

47 groups, and substituted and unsubstituted aryl groups; 

48 R® is selected from the group consisting of H, substituted 

49 and unsubstituted alkyI groups, substituted and unsubstituted cydoalkyl 

50 groups, substituted and unsubstituted aryl groups, substituted and 

51 unsubstituted heterocydyl groups, substituted and unsubstituted heteroaryl 

52 groups, substituted and unsubstituted alkenyl groups, substituted and 

53 unsubstituted arylalkyi groups induding arylalkyi groups substituted witii 

54 groups of fomnula IIA or IIB, substituted and unsubstituted heteroarylalkyi 

55 groups including heteroarylalkyi groups substituted with groups of formula liA 

56 or IIB, substituted and unsubstituted heterocydylalkyi groups, substituted and 

57 unsubstituted cydoalkylaikyi groups, and substituted and unsubstituted 

58 aminoalkyi groups; 
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59 Is selected from the group consisting H, substituted 

60 and unsubstltuted alk^ groups, substituted and unsubstituted cydoalkyl 

61 groups, substituted and unsubstituted aryi groups, substituted and 

62 unsubstituted heterocydyl groups, substituted and unsubstituted heteroaryt 

63 groups, substituted and unsubstituted alkenyi groups, substituted and 

64 unsubstituted arylalkyt groups, substituted and unsubstituted heteroarylallcyl 

65 groups, substituted and unsubstituted heterocydylallcyl groups, substituted 

66 and unsubstituted cydoallcylaikyl groups, and substituted and unsubstituted 

67 aminoalkyi groups; 

68 R^^ Is selected from tiie group consisting of H, substituted 

69 and unsubstituted alkyi groups, substituted and unsubstituted cydoalkyl 

70 groups, substituted and unsubstituted aryl groups, substituted and 

71 unsubstituted heterocydyl groups, substituted and unsubstituted heteroaryt 

72 groups, substituted and unsubstituted alkenyi groups, substituted and 

73 unsubstituted arylalkyi groups, substituted and unsubstituted heteroarylalkyi 

74 groups, substituted and unsubstituted heterocyclytalkyi groups, substituted 

75 and unsubstituted cydoalkylalkyi groups, and substituted and unsubstituted 

76 aminoalkyi groups; 

77 R^^ R^^, R^^ R^®. and R^^ are selected from the 

78 group consisting of H, CI, F, Br, I, -CN, -OH, -NO2, substituted and 

79 unsubstituted aryl groups, substituted and unsubstituted -C{=0)-alkyl groups, 

80 substituted and unsubstituted alkylcarbonylalkyi groups, substituted and 

81 unsubstituted alkoxy groups, substituted and unsubstituted aryloxy groups, 

82 substituted and unsubstituted alkyI groups, substituted and unsubstituted 

83 cydoalkyl groups, substituted and unsubstituted arylalkyi groups, substituted 

84 and unsubstituted heteroarylalkyi groups, substituted and unsubstituted 

85 heterocydylaikyf groups, substituted and unsubstituted -NH2 groups, 

86 substituted and unsubstituted N(H)(aikyl) groups, substituted and 

87 unsubstituted -NH(aryl) groups, substituted and unsubstituted - 

88 NH(heterocydyl) groups, substituted and unsubstituted -N(alkylXaryl) groups. 
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89 substituted and unsubstituted -N(a!kyl)(heterocyclyl) groups, substituted and 

90 unsubstituted -N(aryl)(heterocyclyl) groups, substituted and unsubstituted - 

91 N(alkyl)2 groups, substituted and unsubstituted -N(aryl)2 groups, substituted 

92 and unsubstituted -N(heterDcyclyl)2 groups, -C(=0>OH groups, substituted 

93 and unsubstituted -C(=0)-0(atkyl) groups; substituted and unsubstituted 
94. amide groups, substituted and unsubstituted suKbne groups, and substituted 

95 and unsubstituted sulfonamide groups; 

96 R''^ is selected from the group consisting of H, substituted 

97 and unsubstituted alkyi groups, substituted and unsubstituted cycloallcyl 

98 groups, substituted and unsubstituted aryl groups, substituted and 

99 unsubstituted heterocyclyl groups, substituted and unsubstituted heteroaryl 

100 groups, substituted and unsubstituted atl^enyl groups, substituted and 

101 unsubstituted arylalkyi groups, substituted and unsubstituted heteroarylalkyl 

102 groups, substituted and unsubstituted lieterocyclylaikyi groups, substituted 

103 and unsubstituted cycloalkylafkyi groups, and substituted and unsubstituted 

104 aminoalkyi groups; 

1 05 or R^^ and R^* togetfier with tfie cartx)n atoms to which 

106 ttiey are bound, may fonn a substituted or unsubstituted, saturated or 

107 unsaturated carbocydic or heterocyclic ring comprising 5 or 6 members; 

108 or R^* and R^® togetfier witti ttie atoms to which tfiey are 

109 bound, may fomi a substituted or unsubstituted, saturated or unsaturated 

110 heterocyclic ring comprising 5 or 6 members; 

m R^^ is selected from ttie group consisting of H, substituted 

1 1 2 and unsubstituted alkyI groups, substituted and unsubstituted cydoalkyl 

1 1 3 groups, and substituted and unsubstituted aryl groups; and 

1 1 4 prodrugs tiiereof , pharmaceutically acceptable salts 

1 1 5 thereof, stereoisomers tiiereof, tautomers ttiereof, hydrates ttiereof, hydrides 

1 1 6 thereof, and solvates tiiereof. 
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1 28, A compound of claim 27, wherein one or more of R^®, R®, 

2 R^R^^R^a^dR^'lsH. 

1 29, A compound of daim 27. wherein R® is selected from the 

2 group consisting of substituted and unsubstituted arylall^ groups, and 

3 substituted and unsubstituted heteroarylallcyl groups. 

1 30. A compound of claim 27, wherein R^' is selected from the 

2 group consisting of substituted and unsubstituted cydoallcyl, polycydic 

3 cydoall^yi, alicenyt, allcyl, and aryl groups. 

1 31 . A compound of claim 27, wherein R^' is H and R^ is 

2 selected from the group consisting of substituted and unsubstituted allcyl, 

3 arylallcyl, and heteroarylalkyi groups. 

1 32. A compound of daim 27, wherein R^* and R^, together 

2 with the nitrogen to which they are bound, form a substituted or unsubstituted 

3 heterocyciyi group. 

1 33. A compound of daim 27, wherein T is an NR^^ group and 

2 R^"^ and R^^ together with the atoms to which they are bound form a 

3 substituted or unsubstituted heterocydic ring comprising 6 members. 

1 34. A compound of daim 27, wherein Q is a cari^on atom and 

2 R^ is a group of fonmula IIA or IIB. 
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35. A compound of fomiula VIA: 
1?^ 




/\ R« 

o VIA 



R\ ^ /R" 



J il 



^21 



wherein 



2 Vis selected from a carfx}n atom or Is absent fit}m the 

3 ring such that the carbon atom bonded to R^® is bonded to the carbon atom 

4 bonded to R^' Ibmiing a 5-membered ring; 

5 Q', w, X', r, and Z are independently selected from the 

6 group consisting of carbon atoms and nitrogen atoms; 

7 R\ r2, r3, r*, and R' may be the same or different, and 

8 are each independently selected flnom the group consisting of H, CI, I, F, Br, 

9 OH, NH2, CN, NO2, and substituted and unsubstituted aryl, alkoxy, amino, 

10 aikyl. alkenyl, all<ynyl, alkylamino, dialkylamino. cycloalkyi, heterocydylamino. 

1 1 heteroaiylamino, aminocartwnyl. alkylaminocarbonyl, dialkylaminocartjonyl. 

12 cyctoaikylaminocarbonyl, arylamlnocarbonyl, heterocydylaminocartwnyl, 

1 3 heteroarylaminocarbonyl groups, and groups of fbmiula HA or IIB; 

R° » sdected fixMn the group consisting of H. substituted 

1 5 and unsubstituted alkyi groups, substituted and unsubstituted cydoalkyi 

16 groups, substituted and unsubstituted aryl groups, substituted and 

1 7 unsubstituted heterocydyl groups, substituted and unsubstituted heteroaryl 

1 8 groups, substituted and unsubstituted alkenyl groups, substituted and 
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IS unsubstrtuted alkynyl groups, substituted and unsubstituted arylalkyi groups, 

20 substituted and unsubstituted heteroaryialkyi groups, substituted and 

21 unsubstituted heterocyciytalkyi groups, substituted and unsubstituted 

22 cydoalkylalkyl groups, and substituted and unsubstituted aminoaikyt groups; 

23 Is selected from the group consisting of H, substituted 

24 and unsubstituted alky! groups, substituted and unsubstituted cycloaikyi 

25 groups, and substituted and unsubstituted aryi groups; 

26 R® is selected from ttie group consisting H, substituted 

27 and unsubstituted alkyi groups, substituted and unsubstituted cycloaikyi 

28 groups, substituted and unsubstituted aryi groups, substituted and . 

29 unsubstituted heterocyclyl groups, substituted and unsubstituted heteroaryl 

30 groups, substituted and unsubstituted aikenyl groups, substituted and 

31 unsubstituted arylalkyi groups, substituted and unsubstituted heteroaryialkyi 

32 groups, substituted and unsubstituted heterocyclylalkyl groups, substituted 

33 and unsubstituted cydoalkylalkyl groups, and substituted and unsubstituted 

34 aminoalkyi groups; 

35 R^ is selected from tiie group consisting of H, substituted 

36 and unsubstituted alkyl groups, substituted and unsubstituted cydoalkyi 

37 groups, substituted and unsubstituted aryi groups, substituted and 

38 unsubstituted heterocydyi groups, substituted and unsubstituted heteroaryl 

39 groups, substituted and unsubstituted aikenyl groups, substituted and 

40 unsubstituted arylalkyi groups, substituted and unsubstituted heteroaryialkyi 

41 groups, substituted and unsubstituted heterocydylaikyi groups, substituted 

42 and unsubstituted cydoalkylalkyl groups, and substituted and unsubstitajted 

43 aminoalkyi groups; 

44 R^^ R^^ and R^^ are selected from flie 

45 group consisting of H, CI, F. Br, I, -CN. -OH, -NOa, substituted and 

46 unsubstituted aryi, substituted and unsubstituted -C(=0)-alkyl groups, 

47 substituted and unsubstituted alkylcarbonylalkyi groups, substituted and 
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48 unsubstituted alkoxy groups, substituted and unsubstituted aryloxy groups, 

49 substituted and unsubstituted alkyi groups, substituted and unsubstituted 

50 cycloalkyi groups, substituted and unsubstituted arylalkyi groups, substituted 

51 and unsubstituted heteroaryialkyi groups, substituted and unsubstituted 

52 heterocyclylalkyi groups, substituted and unsubstituted -NH2 groups, 

53 substituted and unsubstituted N(H)(alkyl) groups, substituted and 

54 unsubstituted -Nl^(aryi) groups, substituted and unsubstituted - 

55 NH(heterocyclyl) groups, substituted and unsubstituted -N(alkylKaryl) groups, 

56 substituted and unsubstituted -N(alkyl)(heterocyclyl) groups, substituted and 

57 unsubstituted -N(arylXheterocyclyl) groups, substituted and unsubstituted - 

58 N(alkyl)2 groups, substituted and unsubstitijted -N(aryl)2 groups, substituted 

59 and unsubstituted -N(heterocyclyi)2 groups. -C(=0)-OH groups, substituted 

60 and unsubstituted -C(=0)-0(alkyl) groups; substituted and unsubstituted 

61 amide groups, substituted and unsubstituted suMbne groups, and substituted 

62 and unsubstituted sulfonamide groups; 

63 wlierein R^^ and R^^ together can represent a double 

64 bond between tiie carbon atoms bonded to R^^ and R^®; 

65 wherein R^® and R^'' are absent If V Is absent; 

66 R^' and R^* are selected from ttie group consista'ng of H, 

67 and substitijted and unsubstituted alkyI groups; 

68 or R" and R^** togettier witfi the two carbon atoms to 

69 which tiiey are bound forni a substituted or unsubstituted. saturated or 

70 unsaturated, carbocyclic or heterocyclic ring comprising 5, 6, or 7 membere; 

^'^ R^* fe selected fr6m the group consisting of H. substituted 

72 and unsubstituted alkyI groups, substituted and unsubstituted c^oalkyl 

73 groups, and substituted and unsubstituted aryl groups; 

R^®. R^. R^\ R^. and may be the same or different 

75 and are each Independentiy selected fifom tfie group consisting of H. CI, I, F, 
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76 Br. OH, NHa* CN. NO2, and substituted and unsubstituted aryi, alkoxy, amino. 

77 alkyi, alkenyl. aikynyi, alkylamino. dialkylamino, cydoaikyl. heterocyclylamino. 

78 heteroarylamino, aminocarbonyi, alkylaminocartx)nyl. diatkyiaminocart)onyl. 

79 cycloalkylaminocart)onyl, arylaminocarbonyt, heterocydylaminocaiixDnyi, 

80 heteroarytaminocarbonyl groups, and groups of formula HA or IIB; 

r r r 

HA IIB 

81 wherein may be absent if W is a nitrogen atom; 

82 wherein may be absent if X* is a nitrogen atom; 

83 wherein R^^ may be absent if Z is a nitrogen atom; 

84 wherein R^ may be absent if Y' is a nitrogen atom; 

85 wherein R^^ may be absent if Q' is a nitrogen atom; 

86 wherein one of R^^ R^. R^\ R^, or R^ is a group having 

87 the formula IIA or IIB; 

88 R^' is selected from the group consisting of H. and 

89 substituted and unsubstituted alkyi. alkenyl. alkynyl. cycloalkyi, aryl. 

90 heteroaryl, heterocydyt, arylalkyl. heteroarytalkyl. and cydoalkyialkyi groups; 

91 R^ is selected from the group consisting of substituted 

92 and unsubstituted alkyl. alkenyl. aikynyi. cydoalkyi, aryl. heteroaryl, 

93 heterocyclyl, arylalkyl. heteroaryialkyi, and (^loalkylalkyl groups; . 

94 or R^' and R^', together with the nitrogen to which they are 

95 bound, forni a substituted or unsubstituted heterocydyi or heteroaryl group; 
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ss R^' is selected from the group consisting of H, sut}stituted 

97 and unsubstltuted aryl, allcyf, allcenyl, all<ynyl. cycioallcyl. Iieteroaryl. 

98 heterocydyl, heterocydylallcyl, arylalkyl. heteroarylalkyi, and cydoalkylalkyi 

99 groups; 

100 R*' is selected from the group consisting of H, and 

1 01 substituted and unsubstltuted alkyl, alkenyl, alkynyl, cycloalkyf groups, 

102 heterocyclylalkyi groups, cydoalkylalkyi, aryl, heteroaryl groups, heterocydyl 

1 03 groups, arylalkyl groups; and heteroarylalkyi group; and 

1 04 prodrugs thereof, pharmaceutically acceptable salts 

1 05 thereof, stereoisomers thereof, tautomers thereof, hydrates thereof, hydrides 

1 06 thereof, and solvates thereof. 

1 36. A compound of daim 35, wherein one or more of R^',R^ 

2 R^ R» R«, and R^« is H. 

1 37. A compound of daim 35, wherein R^ is selected from the 

2 group consisting of substituted and unsubsttuted cydoalkyi, polycydic 

3 cydoalkyi, alkenyl, alkyl, and aryl groups. 

1 38. A compound of dalm 35, wherein R^* is H and Is 

2 selected from the group consisting of substituted and unsubstltuted alkyl, 

3 arylalkyi, and heterbarylalkyi groups. 

1 39. A compound of daim 35, wherein R^' and 1^, together 

2 with the nitrogen to which they are bound, form a substituted or unsubstituted 

3 heterocydyl group. 

1 40. A compound of dalm 35, wherein R" and R^* together 

2 with ttie two carbon atoms to which they are bound form a substituted or 

3 unsubstituted cart}ocydlc ring comprising 6 members. 



1 

2 



41 . A compound of daim 35, wherein Q' is a carbon atom 
and R" is a group of formula IIA or ilB. 
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42. A compound having the fonnula VIIA: 




VIIA 



2 wherein 

3 Q', \N\ X\ Y\ and Z' are independently selected from the 

4 group consisting of cartx)n atoms and nitrogen atoms; 

5 R\ r\ R^, R^, and may be the same or different, and 

6 are each independently selected from the group consisting of H. CI. I, F, Br, 

7 OH. NH2. CN, NO2. and substituted and unsubstituted aryl, alkoxy. amino, 

8 aikyl. alkenyl. alkynyl. alkylamino, dialkylamino. cydoalkyl, heterocydylamino, 

9 heteroarylamino, aminocarbonyt, aikylaminocart>onyl, dialkylaminocarbonyl, 

10 cydoalkylamlnocarbonyt, arylaminocarbonyl. heterocydylaminocarbonyi. 

1 1 heteroarylaminocarbonyi groups, and groups of fonnula IIA or IIB; 

12 R^ is selected from the group consisting of H, substituted 

13 and unsubstituted alkyi groups, substituted and unsubstituted cydoalkyl 

14 groups, substituted and unsubstituted aryl groups, substituted and 

15 unsubstituted heterocydyl groups, substituted and unsubstituted heteroaryl 

16 groups, substituted and unsubstituted alkenyl groups, substituted and 

17 unsubstituted alkynyl groups, substituted and unsubstituted arylalkyi groups, 

18 substituted and unsubstituted heteroarylalkyi groups, substituted and 

1 9 unsubstituted heterocydylalkyl groups, substituted and unsubstituted 

20 (^doalkylalkyl groups, and substituted and unsubstituted aminoalkyi groups; 
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21 Is selected from the group consisting of H, substituted 

22 and unsubstituted alkyt groups, substituted and unsubstituted (^doalkyi 

23 groups, and substituted and unsubstituted aiyl groups; 

24 R». R». R'°, R'\ R'^ r'\ and R^^ are selected from 

25 the group consisting of H, CI, F, Br, I, OH, -CN, -NO2 substituted and 

26 unsubstituted altoxy groups, and substituted and unsubstituted alkyi groups; 

27 R^^ and R" are independently selected from the group 

28 consisting of H. substituted and unsubstituted alkyI groups, substituted and 

29 unsubstituted cydoalkyl groups, substituted and unsubstituted aiyl groups, 

30 substituted and unsubstituted aryialkyi groups, substituted and unsubstituted 

31 heterocydylalkyi groups, substituted and unsubstituted -C(^)-0(alkyl) 

32 groups, substituted and unsubstituted -C(sO)-0(aryl) groups, -C(=0)-OH 

33 groups, -C(sO)-NH2 groups, substituted and unsubstituted -C(=0)-N(H)(alkyl) 

34 groups, substituted and unsubstituted -C(sO)-N(alkyl)2 groups, substituted 

35 and unsubstituted -C(aO)-N(H)(aryl) groups, substituted and unsubstituted 

36 -C(=0)-N(aryl)(alkyl) groups, substituted and unsubstituted -C(=0)-N(aryl)2 

37 groups, substituted and unsubstituted -C(=0)-N(HKheterocyclyl) groups, 

38 substituted and unsubstituted -C(=0)-N(alkyl)(heterocyclyl) groups. 

39 substituted and unsubstituted -C(=0)-N(aryl)(heterocyclyl) groups, substituted 

40 and unsubstituted -C(=0)-N(heterocyclyl)2 groups; and substituted and 

41 unsubstituted alkylsulfonylalkyi groups; 

42 wherein R^* and R" may join together with the. carbon to 

43 which they are bound fomi a substituted or unsubstituted carbocydic or 

44 heterocydic ring induding caribocydlc and heterocydic rings substituted by a 

45 group of Ibmiuia IIA or IIB; 

46 R^^ R^®. r2". r2i, and R^^ may be the same or different. 

47 and are each independently selected from the group consisting of H. CI, I, F. 

48 Br, OH, NH2, CN. NO2, and substituted and unsubstituted aryl, alkoxy, amino, 

49 alkyI, alkenyl, alkynyl, alkylamino, dialkyfamino, cydoalkyl, heterocydylamino. 
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so heteroarylamino, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyi, 

51 cycloalkylaminocarbonyt, arylaminocarbonyl, heterocydylaminocarbonyl, 

52 heteroarylaminocarbonyl groups, and groups of formula liA or IIB; 




»A MB 



53 wherein may be absent if W Is a nitrogen atom; 

54 wherein may be absent if X' is a nitrogen atom; 

55 wherein R^^ may be absent if Z' is a nitibgen atom; 

56 wherein R^^ may be absent if Y* is a nitrogen atom; 

57 wherein R^ may be absent if Q' is a nitrogen atom; 

58 wherein one of R^^ R^^ R^, or R^ is a group having 

59 thefonnulallAorllB; 

60 R^' is selected finom the group consisting of H, and 

61 substituted and unsubstituted alkyl, alkenyl, alkynyl, cydoaikyl, aryl, 

62 heteroaryl, heterocyciyi, arylalkyi, heteroarylalkyl. and cydoalkylalkyl groups; 

63 R^ is selected from the group consisting of substituted 

64 and unsubstituted alkyl, alkenyl, alkynyl, cydoalkyi, aryl» heteroaryl, 

65 heterocydyi, arylalkyi. heteroarylalkyl, and cydoalkylalkyl groups; 

66 or R^' and R^, together with the nitrogen to which they are 

67 bound, form a substituted or unsubstituted heterocydyi or heteroaryl group; 
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68 R^' is selected from the group consisting of H and 

69 substituted and unsubstltuted aryl, alkyl. alkenyl, alkynyl, cycloalkyi, 

70 heteroafyl, heterbcyclyl. heterocydylalkyl, arylalkyl. heteroarylalkyi, and 

71 cycloalkylalkyi groups; 

72 R*' is selected from ttie group consisting of H, and 

73 substituted and unsubstltuted alkyl, alkenyl, alkynyl. cycloalkyi groups, 

74 heterocydylalkyl groups, cydoalkylalkyi, aryl, heteroaryl groups, heterocydyl 

75 groups, arylalkyl groups, and heteroarylalkyi groups; and 

76 prodrugs thereof, phannaceutically acceptable salts 

77 thereof, stereoisomers thereof, tautomers thereof, hydrates thereof, hydrides 

78 thereof, and solvates thereof. 

1 43. A compound of dalm 42. wherein one or more of R*', R^ 

2 andR'isH. 

1 44. A compound of claim 42, wherein R^' is seleded from the 

2 group consisting of substituted and unsubstltuted cydoalkyi, polycydic 

3 cydoalkyi. alkenyl. alkyl. and aryl groups. 

1 45. A compound of daim 42, wherein R^' is H and R^ is 

2 selected from the group consisting of substituted and unsubstrtuted alkyl. 

3 arylalkyl, and heteroarylalkyi groups. 

1 46. A compound of dalm 42, wherein R^' and R^, together 

2 with the nitrogen to which they are bound form a substituted or unsubstltuted 

3 heterocydyl group. 

1 47. A compound of daim 42. wherein R'^ and R". together 

2 with the carbon atom to which they are bound, form a substituted or 

3 unsubstltuted carbocydic or heterocydic ring. 



1 

2 



48. A compound of daim 42. wherein Q' is a caribon atom 
and R^ is a group of fonnula IIA or IIB. 
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1 49. A compound of daim 42 having formula VtIB: 




2 wherein the dotted lines In the 6-membered cartx)cycl{G 

3 ring indicate that the. 6-memt)ered ring is a substituted or unsubstituted 

4 cydohexyl or benzene ring: and 

5 further wherein A is independently selected from the 

6 group consisting of a CH2 group, a C(-0) group, a NH group, a substituted or 

7 unsubstituted N(alkyl) group, a C{H)(C(rOyO(a\k^)) group, a C(HKC(-0)- 

8 NH2) group, a C(H)(C(=0)-N(HKaikyl)) group, a C(HKC(=0)-N(H)(aryl)) group. 

9 a C(H)(C(»0)-N(alicyl)2) group, a C(H)(C(::0)-N(aryi)2) group, substituted and 

1 0 unsubstituted allcoxyalkyi groups, and substituted and unsubstituted aryiaikyi 

11 groups. 



1 



50. A compound of formula VIIIA: 
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3 
4 
5 

6 
7 

8 



14 
15 
16 
17 
18 
19 
20 




I^R« 



R r'« iP 



VillA 



wherein 

V is selected from a catbon atom or is absent firom the 
ring such that the cart)on atom bonded to Is bonded to the carbon atom 
bonded to R^* fonning a 5-membered ring; 

W. X, Y, and Z are independently selected fifom the group 
consisting of cariran atoms and nitrogen atoms; 

Q*. W, X', Y, and Z are independently selected from the 



9 group consisting of carbon atoms and nitrogen atoms; 

^0 R'. R'. R*. R^ R', R®. and R^° are Independently 

1 1 selected from the group consisting of H, a, F, Br, I, OH, -CN, -NO2 

1 2 substituted and unsubstltuted ail<oxy groups, and substituted and 

13 unsubstltuted alkyl groups; 



and are independently selected from the group 
consisting of H. substituted and unsubstltuted alkyl groups, substituted and 
unsubstltuted cydoalkyl groups, substituted and unsubstltuted aryi groups, 
substituted and unsubstltuted arylalkyi groups, substituted and unsubstltuted 
heterocyclylalkyi groups, substituted and unsubstltuted -C(=0)-0(alkyl) 
groups, substituted andunsubstrtuted -C(=O)-0(aryl) groups, -C(=0)-OH 
groups, -C(=0)-NH2 groups, substituted and unsubstiluted -C(=0)-N(H)(allcyl) 
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21 groups, substituted and unsubstrtuted -C(=0)-N(all<yl)2 groups, substituted 

22 and unsubstituted -C(=0)-N(H)(aryl) groups, substituted and unsubstituted 

23 -C(=0)-N(aryl)(alkyl) groups, substituted and unsubstituted -C(=0)-N(aryl)2 

24 groups, substituted and unsubstituted -C(=0)-N(H)(heterocyclyl) groups. 

25 substituted and unsubstituted -C(=0)-N(all<ylKheterocyclyl) groups. 

26 substituted and unsubstituted -C(=0)-N(aryiXheterocyclyi) groups, substituted 

27 and unsubstituted -C(=0)-N(heterocyciyt)2 groups; and substituted and 

28 unsubstituted allcylsulfonylalkyi groups; 

29 wfierein and R° may join togetiier with the carbon to 

30 whicli they are bound form a substituted or unsubstituted carbocyclic or 

31 heterocyclic ring including carboc^dlc or heterocyclic rings substituted with a 

32 group of fonnula IIA or IIB; 

33 R^^ is selected from the group consisting of H. substituted 

34 and unsubstituted alkyi groups, substituted and unsubstituted cycloalkyi 

35 groups, and substituted and unsubstituted aryl groups; 

36 R^^ and R^^ are independently selected from the group 

37 consisting of H. substituted and unsubstituted alkyl groups, substituted and 

38 unsubstituted cycloalkyi groups, substituted and unsubstituted aryl groups. 

39 substituted and unsubstituted heterocydyt groups, substituted and 

40 unsubstituted heteroaryi groups, substituted and unsubstituted alkenyl groups. 

41 substituted and unsubstituted arylalkyi groups, substituted and unsubstituted 

42 heteroaryialkyi groups, substituted and unsubstituted heterocydyfalkyi groups. 

43 substituted and unsubstituted cydoalkylalkyi groups, and substituted and 

44 unsubstituted aminoalM groups; 

45 R^*, R^^ R<». R". and R^® are independentiy selected 

46 from H, substitute and unsubstituted alkyl groups, substituted and 

47 unsubstituted cycloalkyi groups, and substituted and unsubstituted aryl 

48 groups; 



49 



wherein R^* and R^® are absent if V is absent; 
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50 R«. r2o. r2^, r22. r23, r24 r25 R^^ are 

51 independently selected from the group consisting of H, substituted and 

62 unsubstituted alkyi groups, substituted and unsubstituted cydoalkyi groups, 

53 and substituted and unsubstituted aryl groups; 

54 wherein may be absent if W is a nitrogen atom; 

55 wherein R^* may be absent If X Is a nitrogen atom; 

56 wherein R^ may be absent If Y Is a nitrogen atom; 

57 wherein R^ may be absent If Z Is a nitrogen atom; 

58 wherein R^ and R^^ together can represent a double 

59 bond between the carbons bonded to R^ and R^; 

50 wherein R^ and R^ together can represent a double 

61 bond between the carbons bonded to R^ and R^; 

52 R^ and R^ are Ind^ndently selected from the group 

63 consisting of H, and substituted and unsubstituted alkyi groups; 

64 wherein R^ and R^^ together can represent a double 

65 bond between the carbon atoms bonded to R^' and R^^ 

55 R^. R**, r32, and R^ may be the same or different. 

67 and are each independently selected from the group consisting of H, CI, I, F, 

68 Br, OH. NH2, CN, NO2, and substituted and unsubstituted aiyl, alkoxy, amino, 

69 alkyi, aikenyf. alkynyl, alkylamino, dialkylamino. cydoalkyi, heterocydylamino, 

70 heteroaiylamino, aminocarbonyl, alkylamlnocarbonyl, dialkylamlnocartjonyl. 

71 cydoalkylamlnocarbonyl. arylamlnocarbonyl. heterocydylaminocarbonyl. 

72 heteroarylaminocarbonyl groups, and groups having the fomiula IIA or IIB; 
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IIA IIB 

73 wherein R^^ may be absent if Q' is a nitrogen atom' 

74 wherein may be absent if W is a nitrogen atom; 

75 wherein R^^ may be absent if is a nitrogen atom; 

76 wherein R^ may be absent if Y' is a nitrogen atom; 

77 wherein R^ may be absent if Z* Is a nitrogen atom; 

78 wherein one of R^, R^, R^^, and R^ is a group 

79 having the formula IIA or IIB; 

80 R^ Is selected from the group consisting of H, and 

81 substituted and unsubstituted aikyl, alkenyl, alkynyl, cycloalkyi, aryl, 

82 heteroaryl, heterocydyi, aryialkyi, heteroarylalkyi, and cydoalkylalkyl groups; 

83 R^ is selected from the group consisting of substituted 

84 and unsubstituted alkyi, alkenyl, alkynyl, cydoalkyl, aryt, heteroaryl, 

85 heterocydyi, arylalkyl, heteroarylalkyi, and cydoalkylalkyl groups; 

86 or R^' and R^, together with the nitrogen to which they are 

87 bound, form a substituted or unsubstituted heterocydyi or heteroaryl group; 

88 R^ is selected fifom the group consisting of H, substituted 

89 and unsubstituted aryl, alkyI, alkenyl, alkynyi, cycloalkyl, heteroaryl, 

90 heterocydyi. heterocydylalkyi, aryialkyi, heteroarylalkyi, and cydoalkylalkyl 

91 groups; 
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®2 Is selected from the group consisting of H, and 

93 substituted and unsubstituted alkyl. alkenyl. alkynyl. cycloalkyi groups, 

94 heterocyclyfalkyi groups, cycloalkylalkyl. aryf. fieteroaryl groups, heterocydyl 

95 groups, arylalkyi groups, and heteroarylalkyi groups; and 

96 prodrugs thereof, pham»aceutically acceptable salts 

97 thereof, stereoisomere thereof, tautomers thereof, hydrates thereof, hydrides 

98 thereof, and solvates thereof. 

1 51, A compound of daim 50, wherein one or more of R*' R" 

2 R^^andR^lsH. 

1 52. A compound of dalm 50, wherein R^ is selected from the 

2 group consisting of substituted and unsubstituted cydoalkyl. polycydic 

3 cydoalkyl. alkenyl, alkyl, and aryl groups. 

1 53. A compound of dalm 50, wherein R^' Is H and R^" Is 

2 selected ftiom the group consisting of substituted and unsubstituted alkyl. 

3 arylalkyi, and heteroarylalkyi groups. 

1 54. A compound of claim 50, wherein R^' and R^*, togettier 

2 with tiie nitrogen to whfch they are bound, fonn a substituted or unsubstituted 

3 heterocydyl group. 

1 55. A compound of claim 50, wherein R= and R^ togetiier with 

2 the carbon atom to which tfiey are bound, fonn a substituted or unsubstituted 

3 carbocydic or heterocyclic ring. 
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56. A compound of claim 50 having fomnula VIIIB: 




2 wherein the clotted lines in the 6-membered cartxicyclic 

3 ring indicate that the 6-membered ring is a substituted or unsubstituted 

4 cyciohexyi or benzene ring; and 

5 further wherein A is independently selected from the 

6 group consisting of a CHz group, a C(0) group, a NH group, a substituted or 

7 unsubstituted N(alkyl) group, a C(H)(C(=0>-0(alltyl)) group, a C(H)(C(=0)- 

8 NHa) group, a C(H)(C(0)-N(H){alkyl)) group, a C(H)(C(=0)-N(H)(aryl)) group, 

9 a C(H)(C(=0)-N(alkyl)2) group, a C(H)(C(=0)-N(aryl)2) group, substituted and 

1 0 unsubstituted allcoxyalkyi groups, and subsUtuted and unsubstituted arylalkyi 

11 groups. 
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1 57. A compound of formula IXA: 




2 wherein 

3 T is selected from tlie group consisting of O, S, and NR^'* 

4 groups; 

5 Q', w, X*. r. and Z are Independently selected from the 

6 group consisting of cartmn atoms and nitrogen atoms; 

7 R\ r2, r\ r*, and R'may be the same or different, and 

8 are each independently selected from the group consisting of H, a, I, F, Br, 

9 OH. NHz. CN. NO2. and substituted and unsubstltuted aryl, aikoxy. amino. 

10 alkyl. alkenyl. alkynyl. alkytamlno. diallcylamino. cydoalkyl. heterocyclyiamino. 

1 1 heteroarylaminb, aminocarbonyl. alkylamlnocaitonyl, dialkylaminocarbonyl. 

1 2 cydoalkyfamlnocarbonyl. aiylamlnocarbonyl. heterocyclylaminocarbonyl, 

1 3 heteroarylamlnocait)onyl groups, and groups of fonnula IIA or IIB; 

Is selected from the group consisting of H. substituted 

1 5 and unsubstltuted alkyl groups, substituted and unsubstltuted cyctoalkyi 

1 6 groups, substituted and unsubstltuted aiyl groups, substituted and 

1 7 unsubstltuted heferocydyl groups, substituted and unsubstltuted heteroaryl 

18 groups, substituted and unsubstltuted alkenyl groups, substituted and 

1 9 unsubstltuted alkynyl groups, substituted and unsubstltuted arylalkyi groups. 
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20 substituted and unsubstituted heteroarylalkyl groups, substituted and 

21 unsubstituted heterocydylaikyl groups, substituted and unsubstituted 

22 cycloalkylalkyi groups, and substituted and unsubstituted aminoalkyi groups; 

23 is selected from the group consisting of H, substituted 

24 and unsubstituted all(yt groups, substituted and unsubstituted cydoallcyl 

25 groups, and substituted and unsubstituted aryl groups; 

26 R® is selected from the group consisting H, substituted 

27 and unsubstituted alkyi groups, substituted and unsubstituted cycloalkyi 

28 groups, substituted and unsubstituted aryl groups, substituted and 

29 unsubstituted heterocyclyl groups, substituted and unsubstituted heteroar^ 

30 groups, substituted and unsubstituted alkenyl groups, substituted and 

31 unsubstituted arylalkyi groups, substituted and unsubstituted heteroarylalkyl 

32 groups, substituted and unsubstituted heterocydylaikyl groups, substituted 

33 and unsubstituted cydoalkylalkyi groups, and substituted and unsubstituted 

34 aminoalkyi groups; 

35 R^ is selected from ttie group consisting of H, substituted 

36 and unsubstituted alkyI groups, substituted and unsubstituted cycloalkyi 

37 groups, substituted and unsubstituted aryl groups, substituted and 

38 unsubstituted heterocydyl groups, substituted and unsubstituted heteroaryl 

39 groups, substituted and unsubstituted alkenyl groups, substituted and 

40 unsubstituted arylalkyi groups, substituted and unsubstibjted heteroarylalkyl 

41 groups, substituted and unsubstituted heterocydylaikyl groups, substituted 

42 and unsubstituted cydoalkylalkyi groups, and substituted and unsubstituted 

43 aminoalkyi groups; 

44 R^o, rh, r«, r13, ris and r16 are selected from ttie 

45 group consisting of H, CI, F, Br, I, -CN, -OH, -NO2, substituted and 

46 unsubstituted aryl, substituted and unsubstituted -C(=0)-alkyl groups, 

47 substituted and unsubstituted alkylcarbonylalkyi groups, substituted and 

48 unsubstituted alkoxy groups, substituted and unsubstituted aryloxy groups. 
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49 substituted and unsubstituted alkyi groups, substituted and unsubstituted 

50 cydoalkyl groups, substituted and unsubstituted arylalkyi groups, substituted 

51 and unsubstituted lieteroarylalkyl groups, substituted and unsubstituted 

52 heterocyclyialkyi groups, substituted and unsubstituted -NH2 groups, 

53 substituted and unsubstituted N(H)(alkyl) groups, substituted and 

54 . unsubstituted -NH(aryl) groups, substituted and unsubstituted - 

55 NH(heterocyclyl) groups, substituted and unsubstituted -N(alkyl){aryl) groups, 

56 substituted and unsubstituted -N{alkyl)(heterocydyl) groups, substituted and 

57 unsubstituted -N(aryl)(heterocyclyl) groups, substituted and unsubstituted - 

58 N(alkyl)2 groups, substituted and unsubstituted -N(aryt)2 groups, substituted 

59 and unsubstituted -N(iieterocyclyl)2 groups, -C(=0)-OH groups, substituted 

60 and unsubstituted -C(=0)-0(alkyi) groups; substituted and unsubstituted 

61 amkJe groups, substituted and unsubstituted sulfone groups, and substituted 

62 and unsubstituted sulfonamide groups; 

63 R^* is selected from tiie group consisting of H, substituted 

64 and unsubstituted alkyI groups, substituted and unsubstituted cydoalkyl 

65 groups, substituted and unsubstituted aryl groups, substituted and 

66 unsubstituted heterocyd^ groups, substituted and unsubstituted heteroaryl 

67 groups, substituted and unsubstifcited alkenyl groups, substituted and 

68 unsubstifcited arylalkyi groups, substihJted and unsubstituted heteroar^alkyl 

69 groups, substituted and unsubstifcited heterocydylatkyl groups, substituted 

70 and unsubstituted cydoalkylalkyt groups, and substiUited and unsubstifcited 

71 aminoalkyi groups; 

72 or R" and R" together with the carbon atoms to which 

73 they are bound, may form a substituted or unsubstifcited, safcirated or 

74 unsafcirated carbo(^dlc or heterocydic ring comprising 5 or 6 members; 

75 or R** and R^* together wfth the atoms to which they are 

76 bound, may fonn a substihJted or unsubstifcited, saturated or unsafcirated 

77 heterocydic ring comprising 5 or 6 members; 
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78 R^^ is selected flfom the group consisting of H, substituted 

79 and unsubstituted alkyi groups, substituted and unsubstltuted (^doalM 

80 groups, and substituted and unsubstituted aryl groups; 

81 R^'. R^^ R^, R^. and R^^ may be the same or different, 

82 and are eadi Independently selected from the group consisting of H, CI, I, F, 

83 Br, OH, NHa, CN, NO2, and substituted and unsubstituted aryl. alkoxy, amino, 

84 alkyl. alkenyl, alkynyl, alkylamino, dialkylamino, cycloalkyi, heterocyclylamino, 

85 heteroarylamino, aminocarbonyl, alkylaminocarbonyl. dialkylamlnocarbonyl, 

86 cydoalkylaminocartwnyl. arylaminocarbonyl, heterocyclylaminocarbonyl. 

87 heteroarylaminocartxjnyl groups, and groups of formula IIA or IIB; 

f r f 

•«A IIB 

88 wherein R^^ may be absent If W Is a nitrogen atom; 

89 wherein R^ nrray be absent if X* is a nitrogen atom; 

90 wherein R" may be absent If Z' Is a nitrogen atom; 

91 wherein R^® may be absent If V is a nitrogen atom; 

92 wherein R^ may be absent if Q* is a nitrogen atom; 

93 wherein one of R«, R^». R» R«, and R^^ is a group 

94 having the fonnula IIA or IIB; 

95 R^' is selected from the group consisting of H. and 

96 substituted and unsubstituted alkyl. alkenyl, alkynyl, cyctoalkyl. aryl, 

97 heteroaryl, heterocyclyl, arylalkyl. heteroarylalkyl. and cydoalkylalkyl groups; 



wo 03/066587 



PCTAIS03/01079 



-129- 

98 is selected from the group consisting of substituted 

99 and unsubstituted alkyl, alkenyl, alkynyl. cycloallc^, aryl, heteroaryl, 
1 00 heterocydyl, arylaikyi, heteroarylalkyi, and cycloalkylalkyi groups; 

"•01 or R^' and R^ together with the nitrogen to which they are 

1 02 bound, forni a substituted or unsubstituted heterocydyl or heteroaryl group; 

"•03 is selected fix)m the group consisting of H, substituted 

104 and unsubstituted aryl, alkyl, alkenyl. alkynyl, cydoalkyi, heteroaryl, 

105 heterocydyl, heterocydylalkyi, arylaikyi, heteroarylalkyi, and cydoalkylalkyi 

106 groups; 

R^' is seleded from the group consisting of H, and 

1 08 substituted and unsubstituted alkyl, alkenyl, alkynyl, cydoalkyi groups, 

1 09 heterocydylalkyi groups, cydoalkylalkyi, aryl, heteroaryl groups, heterocydyl 

1 1 0 groups, arylaikyi groups, and heteroarylalkyi groups; and 

^"^"^ prodrugs thereof, pharmaceutically acceptable salts 

1 1 2 thereof, stereoisomers thereof, teutomers thereof, hydrates thereof, hydrides 

113 thereof, and solvates thereof. 

1 68. A compound of daim 67, wherein one or more of R*', R^ 

2 R^R»,R»,andR"isH. 

^ 59. A compound of daim 57, wherein R^" is selected from the 

2 group consisting of substituted and unsubstituted cydoalkyi, polycydic 

3 cydoalkyi, alkenyl, alkyl, and aryl groups. 

1 60. A compound of daim 57, wherein R^' is H and R^ is 

2 selected firom the group consisting of substituted and unsubstituted alkyl, 

3 arylaikyi, and heteroarylalkyi groups. 

1 61 . A compound of daim 57, wherein R^* and R^, together 

2 with the nitrogen to whtah they are bound, fonfn a substituted or unsubstituted 

3 heterocydyl group. 
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1 62. A compound of claim 57, wherein T is an NR^^ group and 

2 and R^*, together with the two atoms to which they are Ixaund, fomi a 

3 substituted or unsubstituted heterocyclic ring comprising 6 members. 

1 63. A compound of claim 57, wherein Q' is a caribon atom 

2 and R^ is a group of fonnula IIA or IIB. 

1 64. A pharmaceutical formulation or medicament, comprising 

2 at least one of the compounds of any one of claims 1 , 9, 1 8, 27, 35, 42, 50, or 

3 57 and a phannaceutically acceptable earner. 

1 65. A method of treating an MC4-R mediated disease, 

2 comprising administering to a subject in need thereof, at least one of the 

3 compounds of any one of claims 1 , 9, 1 8, 27, 35, 42, 50, or 57. 

1 66. A method of daim 65, wherein the MC4-R mediated 

2 disease is obesity or type II diabetes. 
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